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lENERAL 


1.  INTRODUCTION.  - Ibii  aorendiif  pre?er;t-  the  general  geologic 
featares  c-£  -he  basin,  foundstxon  conditions,  and  the  availability  of 
construction  F.a'erials  with  respect  to  the  pco’ects  recomner ded  in  '■hi< 
report  for  author  izs' i or.  Ali~  presented  Herei'-  are  the  certirenr 
design  in  for  rat  io-"  detailed  cost  e,?‘’ima''p.  a-d  an-'jai  charges  fo’" 
appropriate  eleffcrt-  '.>t  >he  recoFire" ded  preiec';  for  the  Trinity  River 
Ba  sin. 


r:- 


2.  ' RELATIONSHIP  OF  THIS  APPENDIX  TO  OTHER  PARTS  OF  THE  REPORT. - 
This  appendix  is  related  primarily  to  Appendix  I - Project  formulation. 
Appendix  II  - Hydrology,  hydraulic  design,  and  water  resources,  and 
Appendix  7 - Recreation  and  fis*’  and  wildlife  In  general  the  cost 
estimiates  given  in  this  appenditi  have  beer  adapted  and  adjusted  for  use 
in  determining  the  cost  allocation  analysis  of  projects  ccsidered  in  the 
project  formulation  processes  pte-‘=r't.ed  apos.-idix  I iiydraulic  design 
information  given  herein  is  ba-ed  on.  the  detailed  information  contained 
in  appendix  II.  Recreation  ard  fish  and  wildlife  cost  estimates  given 
herein  have  been  .^ed  :r  have  beer,  adapted  for  use  for  projects  covered 
in  appendix  V. 


3.  BASIS  OF  cos;  E 

appendix  are  based  c'  I 
tion  work  in  this  area, 
and  damages,  is  based  o 
of  individual  areas  E 
purpose  channel  are  tnc 
in  appendix  I.  EsFimar 
projects  are  contained 
computed  using  an  i.nt er 
for  non-Federal  work 
were  amortized  over  a 1 
the  projects  reconmerde 
mated  at  $900. 747,000  ■ 
allowances.  The  locat 
on  plate  1,  page  2 


STIM.ATES  AND  SUMMARY . - Unit  prices  used  in  this 
ar.ary  1962  price  levels  for  comparable  construc- 
fhe  c‘st  of  lard.s,  including  improverent; 
n field  results  of  ir.srectior  and  appraisal 
stimatet  of  annual  charees  for  the  multiple 
lu'x'd  in  projec*^  form.,  let  i or.  studies  given 
es  cf  anmal  charges  for  all  other  recommended 
in  this  appendix  The  annual  charges  were 
esc  rate  of  2-7./3%  for  Federal  work  and  3% 

The  first  co?*  of  tb.e  recotnrended  projects 
UO-year  period.  The  total  firsi  cost  of 
in  this  report  for  authorization  is  esti- 
; which  $164,  797,000  is  for  cofTtingency 
op=  of  the  individual  rroiects  are  shown 
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4.  The  followirg  tabulation  is  a summary  of  first  costs  including 
contingencies,  engineeiing  and  design  costs,  and  supervision  and  inspec- 
tion costs  for  projects  reconacended  in  this  report. 


Project 


First  cost 


Multiple  purpose  channel, 
including  locks  and  dams 

Lakeview  Reservoir 

Aubrey  Reservoir 

Roanoke  Reservoir 

Tennessee  Colony  Reservoir 

West  Fork  Floodway 

Elm  Fork  Floodway 

Dallas  Floodway  Extension 

Duck  Creek  Channel 

Liberty  Levee 

Transmission  and  pumping  facilities 
Total 


$568,738,000  (1) 

31.180.000 

34.073.000 

16.900.000 
137,138,000  (2) 

17.809.000 

16.823.000 

14.327.000 

5.024.000 

2.091.000 

56.643.000 
$900,746,000 


(1)  Excludes  cost  of  locks,  dams,  channel  and  appurtenant  facilities 
required  for  navigation  through  the.  Tennessee  Colony  Reservoir, 
estimated  at  $^2, 38^,^20. 

(2)  Includes  an  estimated  cost  of  $^2,98^  42C  for  navigation  facilities 
in  reservoir . 


5.  AVAILABILITY  OF  CONSTRUCTION  MATCRIALS.-  Sources  considered 
herewith  are  relevant  to  the  availability  of  concrete  aggregates,  riprap, 
and  bedding  material.  The  upper  region  of  the  Trinity  River  Basin,  from 
the  northern  extremdties  of  the  watershed,  through  Dallas  and  Tarrant 
Counties,  to  the  intersection  of  the  Irinity  River  with  State  Highway  34, 
has  an  abundance  of  construction  materials  Crushed  stone  is  available 
from  a n'umber  of  comn.ercial  sources  in  Wise  Ccunty  near  Bridgeport  at  the 
northwest  edge  of  the  basin,  and  from  quarries  in  Kaufman  County  near 
Terrell  to  the  ea.st.  That  portion  of  the  Trinity  River  traversing  Tarrant 
and  Dallas  Counties  Is  flanked  at  various  points  by  sand  and  gravel  com- 
panies producing  from  the  Trinity  River  or  its  tributaries.  The  upper 
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central  region  of  the  Trinity  River  from  State  Highway  3^  on  the  north, 
along  the  Navarro -Henderson  and  Freestone -Anderson  County  boundary  lines, 
to  Long  Lake,  Texas,  has  limestone  formations  in  Navarro  and  Freestone 
Counties  that  coxild  supply  ample  quantities  of  crushed  limestone.  Current 
production  is  limited,  being  utilized  primarily  for  highway  construction; 
however,  the  potential  exists  in  these  areas  for  production  on  a much 
larger  scale.  In  addition  there  are  potential  sctu'oes  of  sand  and  gravel 
along  the  Trinity  River  in  these  co'unties  which  could  be  developed  for 
construction  of  the  ptroposed  locks,  lams,  reads,  etc.  The  lower  central 
region  from  Lorig  laxt,  rexas,  to  the  ^lunction  of  the  Trinity  River  with 
the  northern  Polk  County  line  lacks  any  sizable  commercial  materials 
presently  being  worked;  however,  a potential  source  of  sandstone  exists 
In  northern  Walker  Coirnty  which  could  be  us<=d  as  a source  for  road  and 
riprap  material.  Hauling  of  naterials  would  be  required  from  the  existing 
resources  now  being  mined  near  H-^arne,  Temple,  Ware,  or  'rent  the 
previously  mentioned  sources  in  Nat^rro,  Freestone  and  Walker  Co’unties, 
depending  upon  the  specific  portion  of  the  region  in  which  construction 
is  being  accomplished.  Haul  cistance?  would  range  from  50  to  70  miles 
for  sand  and  gravel,  and  from  25  tc  70  miles  for  crushed  stone.  Projects 
to  be  constructed  in  the  lower  region  from  the  northern  Polk  County  line 
to  Galveston  Bay  would  utilize  potential  sand  and  gravel  sovirces  located 
adjacent  to  the  Trinity  River  in  Liberty  and  Sar.  Jacinto  Counties,  in- 
volving maximum  hauls  of  about  50  miles.  Sand  and  gravel  materials  could 
also  be  obtained  from  resources  .now  being  mined  about  50  miles  west  of 
Houston,  or  from  near  lake  Charles,  Louisiara,  Either  reso'urce  would 
entail  a haul  of  about  100  miles. 

MULTIPLE  PURPOSE  CHANNEL 

6.  OVERALL  SUMMARY.-  Thie  hotal  cost  of  the  multiple  purpose  channel 
extending  from  the  Houston  Ship  Chiannel  to  the  Riverside  Drive  bridges 
In  Fort  Worth,  Texajs,  in  accordance  with  the  plan  of  improvement  described 
In  appendix  III,  Is  estinated  at  $568,737,710,  as  summarized  in  table  1, 
which  excludes  the  aost  of  c.^’a'-uiel,  locks,  dams  and  appurtenant  facilities 
required  for  navigation  through  the  Tennessee.  Colony  Reservoir.  The  cost 
of  the  cheuuiel  emd  navigation  features  in  th?  Tennessee  Colony  Reservoir 
is  estimated  at  $42,884,420,  as  shown  in  table  1.  The  cost  of  the  navi- 
gation features  In  the  Tennessee  Colony  Reservoir  are  included  in  the 
estimated  cost  of  the  Tennessee  Colony  Reservoirs  for  the  purpose  of 
determining  the  allocation  of  cost  to  the  reservoir  project  purposes, 
which  is  considered  in  appendix  l.  The  estimated  cost  of  the  multiple 
purpose  channel  in  designated  reaches  between  the  Houston  Ship  Channel 
and  Fort  Worth,  as  given  in  table  1,  is  presented  for  use  in  determin- 
ing the  allocation  of  cost  of  the.  multiple  purpose  channel,  which  is 
also  considered  In  appendix  I. 
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TABLE  1 

3UMKARY  E3TE-IATE  OF  FIRST  COST  FOR  PROPOSE 
MULTIPLE  PURPOSE  TRIiniY  RIVER  CHAII.’EL  TO  FORT  WOR 


Upper  reac.'i 

:;ead  oi 

: Houston  Ship 

of  Wallisvllle 

authorized 

Tennessee 

: Channel  to 

resei"/oir  to 

ciiannel  to 

Ctlony  dam 

: upper  reach 

■head  of  author- 

Liberty to 

to  Lock  ft 

: of  Wallisvllle 

ized  channel 

Tennessee 

Da.n  ::o.  12 

; Reservoir 

to  Liberty 

Colo.ny  dam 

(237.5  to 

Ite;ii  of  cost  ' 0.0  to  j . ) 

( - . r to  47.4, 

'4  '. 4 to  2;:.  ) 

2-4.4) 

(01.0) 


(02.0) 


(30.0) 

(31.0) 


Lands  & daTia.::.?s 

Contiagenceis 

Acquisition  costs 

Total  cost 

Relocations 

Railroads 

Highvays 

Pipelines 

Poverlir.es 

Communication  li.nes 

Water  & sever  lines 

Total  relocations 

!Iavigation  -iaras 

;!a\'lpation  loess 

Poais,  railroads  ft  bridges 

Cha.nr.els  and  canals 

Recreation  facilities 

Buildings,  grounds  ft  utilities 

Pcrmane.nt  operating  equip’r.e.nt 

Subtotal  construction  cost 

Contingencies  2% 

Total  construction  cost 
Engi.neering  ft  design 
Supervision  ft  administration 
Total  including  lands  ft  damages 
U.3.  Coast  Gxiard  navigation  aids 
Total  first  cost  including  cost 
of  navigation  facilities  in 
Teunessee  Colony  reservoir 
Total  first  cost  excluding  cost 
of  navigation  facilities  in 
Temessee  Colony  reservoir 


51,300 

12,83c 

7.300 


213,670 

54,670 

40,510 

313,-50 


3,666,710 

916,660 
483,730 
5,  CUT,  120 


:ione 

1,906,000 

419,960 

IJone 
no!ie 
done 
2, "45, 960 
Mone 
none 
none 

2,254,49c 

287,300 

none 

2.250 

4,890,700 

1,222,670 
0,113,3 i0 
232,31c 
354.580 
6,771,090 
none 
^771,690 


none 

!;one 

54,240 

69,800 

5,870 

none 

129,910 

n’ene 

’Tone 

none 

5,176,.o4o 

66,600 

'tone 

5,000 

5,378,450 

1,344,61c 

0,723,060 

255,480 

389,940 

7,682,330 

none 

7,682,330 


12, 12  •’,000 

10.915.000 

1,799,7-90 

332,200 

68,200 

none 

25,242,190 

19,774,350 

90,702,570 

2,678,170 

72,234,380 

1,177,400 

1.276.000 
488,84c 

213,773,900 

53,443,460 

267,217,360 

10,154,260 

15,496,610 

297,937,370 

418,500 

298,355,870 


6,771,690 


7,682,330 


(1)  All  costs  for  authorized  channel  to  Liberty  are  excluded. 

(2)  Costs  for  lands  and  relocations  within  the  Tennessee  Colony  reservoir  are  excluded. 


NCTE:  Costs  of  $435,000  were  expended  on  the  multiple  purpose  channel  studies. 


34,90c 

6,800 

3,700 


(2) 

(2) 

(2) 

(2) 

(2) 

^ 

(IT 

2,112,93c 

19, 946, 060 

i6r,330 

6,287,290 

166.200 

255.200 

120, '.<6c- 

31,053,390 
7, '"63,350 
38,616,790 
1,475,04o 
2,251,240 
'12, 5^', 420 

294,000 


Lock  & I 
Bara  No. 
to  Five -mi 
Creek  I 
(274.4  to' 
322.0^ 
r 

$ 1,970,-^ 


] 


12’,  941!^ 
45,098,9 
1,313, a 

18.317.1 

T77,| 

765,5 

, '5o,a 

20.789.1 
- ■*,948,| 

3,988,q 

5,087.9 

JilJ 

11;,  653, i 

fi 


298,355,670  (excluded)  117,653,? 


TABLE  1 

^TE  OF  FIRST  CC6T  FOR  PROPOSED 

[TY  RIVER  CHATIEL  TO  FORT  WORTH,  TEXAS 


Five -mile 

Dallas 

i 

Toiuiessee 

Look  & 

Creek  to  & 

temir.us 

3 

Sclony  dara 

Dora  ;io.  12 

including 

to 

"^las 

3 

to  Lock  & 

to  Five-i.'ile 

Dallas 

Dallas 

floodway 

De-n  ::o.  12 

Creek 

terminus 

r ioodviay 

(331.1 

n 

(23-. 5 to 

(274.4  to 

(322.0  to 

(326.7  to 

to 

3-5) 

2’;4.4) 

322.0) 

326.7) 

331.1) 

336.8) 

710 

$ 34,900 

$ 1,970,350 

$ 292,460 

1 is2,150 

■f  402, 5X 

580 

8,800 

492,590 

73,110 

70,2;X) 

IX, 600 

730 

3,700 

119,470 

9,870 

a,4x, 

8,l4o 

[20 

47, too 

2, 582, 4 1C' 

*37^  Ui*” 

^ t y 

= •.*,-'30 

511,330 

XX) 

(2) 

)Ione 

None 

4,119,000 

5,578,000 

XX) 

(2) 

4,392,000 

2,079,000 

2, 764,  COO 

12, 855, OX 

790 

(2) 

55,000 

72,630 

147, 1.30 

52,080 

200 

(2) 

32,000 

none 

52,200 

24, 2X 

200 

(2) 

)Ione 

59,250 

'*OUQ 

770, 140 

(2) 

)Ior.e 

146,820 

109,360 

217,650 

[9c 

(2T 

4,479,000 

2,357,700 

7,251,694 

19, '-97, 070 

350 

2,112,930 

12,941,090 

n’or.e 

none 

2,356,080 

570 

19,546,060 

45,098,070 

none 

V.or.e 

5,973,300 

L70 

163,330 

1,313,940 

N’or.e 

107,  '50 

380 

8,287, 290 

18,317,370 

1,343,220 

1,232,000 

1,836,390 

*00 

168,200 

777,600 

none 

none 

1C1,6X 

XX- 

255,200 

765,600 

Hone 

none 

127, 6x 

34c 

120,380 

266,160 

1,530 

1,430 

56,01c 

?oc 

3i.,053,390 

83,958,980 

3,702,450 

8,;*C5,120 

30,056, 4cc 

*8o 

7,763,350 

20,989,740 

925,610 

2,121,250 

7, 314,  IX 

3B0 

38,816,740 

104,^8,720 

4,628,c60 

1C,'X'3,370 

37,570, 5X 

260 

1,475,04o 

3,988,050 

175,870 

403,o4o 

1,427,680 

5lo 

2,251,240 

6,087,030 

268,430 

615,170 

2, 179, OX 

570 

42,590,420 

117,'i>06,210 

3,hk7,mo 

11,985,51c 

41,6fco,o.X 

500 

294,000 

47,000 

4,500 

4,500 

I i 0'-'' 

370 

42,884,420 

117,653,21c 

5,452,300 

11,990,010 

41, 696,  IX 

Dellas 
floe dw ay 
to  8t 

i.ncluding 
Fort  Worth 
terr.i.cus 

(33S.8  c . 762.9) 

F“rt  Worth 
ter'.inus  to 
i:  including 
Riverside 
Drive 
■bridges 

(362.=  to  369.8) 

Total 

(C.O  to  569.8) 

$ 1,356,760 

$ 167, OX 

339,190 

41,  •750 

?,UC,51C 

■3a  rr- 

6,720 

727, eSC 

1,73-, 500 

215,070 

3, 574, ox 

none 

u5,398,XO  - 

8, 431, ox 

662, ox 

44,X4,CX 

202,450 

24,69c 

2,£2o,7',’0 

2X,4x 

nj.'.e 

~1C,8X 

38,  IX 

n:,r;e 

947,560 

>4,1*60 

n -:.e 

366, 2,v  j 

12,5X,410 

6.56,  >90 

8,306,550 

n 

4;,491,XC  ! 

19,985,060 

nii-.e 

181,705,560  1 

556,500 

n 7r.e 

5,016,  ??;  j 

9,631,960 

7,015,  IX 

124, 129,  UC 

267,300 

;ior.e 

2,36.6,2X 

362, 8X 

2,603  ,2X 

168,420 

2,280 

1,113, OX 

51,819,020 

1,504,070 

0.37, '022,16c 

12,954,75'C 

1,126,020 

1C5,4o;,5?0 

^477T37tx 

5,630,0X 

517,02c, OoO 

2,46i,4x 

213, ?4o 

20,787,070  - 

7,756,880 

326,550 

31,727,520  1 

72, 726, 55c 

6,385,650 

61C,822,130 

24, OX 

none 

800, OX 

72,750,550 

6,385,650 

611,622,130 

370  (excluded)  117,653,210  5, “+52,300  11,990,010  41,696,100 


72,750,550 


6,385,650 


568,737,710 


7.  The  total  estimated  first  cost  including  25^  contingencies 
engineering,  design,  supervision  and  administration  costs,  and  annual 
charges  of  the  mviltiple  purpose  channel  are  as  follows : 

ESTIMATED  FIRST  COST 
MULTIPLE  PURPOSE  CHANNEL 
(including  Recreation) 


:Houston  Ship  :Dallas  tc 

1 : 

Item 

: Channel  to 

Dallas :Ft. Worth 

: Total 

Lands  & damages 

$8,410,250 

$ 2,821,830  $ 11,232,080 

Channel  & canals 

136,077,100 

22,626,190 

158,703,290 

Navigation  locks 

186,046,900 

35,563,600 

221,610,500 

Navigation  dams 

44,820,150 

14,607,800 

59,427,950 

Highways  and  bridges 

26,457,480 

33,855,400 

60,312,880 

Railways  and  bridges 

16,614,000 

18,181,260 

34,795,260 

Pipelines 

3,290,230 

585,180 

3,875,410 

Powerlines 

594,600 

379,200 

973,800 

Communication  lines 

182,540 

1,107,400 

1,289,946 

Water  and  sewer  lines 

201, 160 

6o4,8oo 

805,960 

Access  roads  to  locks  and  dams  5,743,150 

909,100 

6,652,250 

Permanent  operating  equipment  1,047,340 

312,550 

1,359,890 

Buildings,  grounds  and 

utilities  2,797,040 

699,200 

3,496,240 

Aids  to  navigation 

470,000 

36,000 

506,000 

Recreation 

3,163.460 

532,800 

3,696,260 

Total  first  cost 

$1+35,915,400 

$132,822,310  $568,737,710 

ESTIMATED  ANNUAL  CHARGES 

MULTIPLE  PURPOSE 

CHANNEL 

(including  Recreation) 

Item 

:Houston  Ship  : Dallas  to: 

rChannel  to  Dallas : Ft. Worth  : Total 

(lO  yr.constr.period)(4  yr.constr 

period) 


Federal  Investment 

First  cost  $419,428,100 
Interest  during  construction  6o, 292,800 
Total  investment  720,900 


$117,601,000 

6,762,100 

124,363,100 


$537,029,100 

67,054,900 

604,084,000 


Non  Federal  Investment 
First  cost 

Interest  during  construction 
Total  investment  . 


16,487,300 

2,473,100 

18,960,400 


15,221,300  31,708,600 

913,300  3,336,400 

16,134,600  35,095.000 


VI-6 


ESTIMATED  ANNUAL  CHARGES  (CONT'D) 
MULTIPLE  PURPOSE  CHANNEL 
(including  Recreation) 


Item 

: Houston  Ship 
rChannel  to  Dali 

: Da lias  to: 
as  :P’t  .Worth  : 

Total 

(10  yr.constr.per 

iod)(^t  yr.con.otr 
period) 

Federal  annual  charges 

Interest  on  investment 

$13,792,000 

$3,575,^00 

$17,367,400 

Amortization  (100  yr  life) 
Operation,  maintenance  and 

356,700 

222,600 

1,081,300 

mjor  replacement 

3,121,700 

741,500 

3,863,200 

Total  investment 

17,7" 2, boo 

5 39,500 

22,311,900 

Non-Federal  annual  charges 

Interest  on  investment 

568,800 

484,000 

1,052,600 

Amortization  (100  yr  life) 
Operation,  maintenance 

31,300 

26,600 

57,900 

and  major  replacement 

1^5,000 

144,900 

289,900 

Total  Federal  annual  charges 

71-5,000 

655,500 

17^00,606 

Total  annual  charges 

$18,517,500 

$5,195,000 

'30L 

$23,712,500 

8.  AREAL  GEOLOGY  AND  TOPOGRAPHY.-  The  Trinity  River  Basin  includes 
the  outcrops  of  fori.:ations  belonging  to  the  following  geologic  periods; 
Pennsylvanian,  Lower  and  Uppei'  Cretaceous,  Eocene,  Miocene,  Pliocene,  and 
Pleistocene.  The  larger  stream  valleys  contain  deposits  of  alluvium  of 
Quaternary  age,  which  includes  Pleistocene  and  recent  deposits.  The 
Pennsylvanian  formations  outcrop  in  the  northwest  corner  of  the  basin  ana 
dip  stratographically  to  the  northwest.  The  remaining  formations,  which 
lie  unconfonnably  on  the  Pennsylvanian,  dip  easterly  and  southeasterly 
following  roughly  the  general  direction  of  the  Trinity  River  from  Fort 
Worth  to  the  mouth.  The  southeasterly  dip  of  the  strata  is  greater  than 
the  general  slope  of  the  land  and  consequently,  the  outcrops  of  succes- 
sively younger  formations  are  encountered  progressing  downstream.  These 
formations  outcrop  in  zones  of  varying  width  which  traverse  the  basin 
in  a northeasterly  direction  as  shown  on  plate  2.  The  topography  of 
the  basin  is  depicted  on  plate  3»  which  shows  that  the  general  land  ele- 
vation rises  gradually  from  a few  feet  above  sea  level  near  the  mouth  of 
the  Trinity  River  to  about  550  feet  on  the  interstream  divides  in  the 
vicinity  of  Dallas,  thence  the  slope  of  the  land  increases  to  elevation 
1250  on  the  divide  in  the  northwest  corner  of  the  basin.  Unless  other- 
wise stated,  elevations  given  hereinafter  refer  to  U.  S.  Coast  and 
Geodetic  Survey  mean  sea  level  datum,  which  is  established  I.36  feet 
above  U.  S.  Corps  of  Engineers  mean  low  tide  datum  near  Anahuac,  Texas. 
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AREAL  GEOLOGY 
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9 . lAJOS  ANTi  DAMA.G33.”  le,r.ds  r«;vi:cj:d  fey  ooaiS'tr'ac'Sicn  and 

maintenance  of  the  multiple  purpose  channel  from  the  Houston  Ship  Cliannel 
to  the  Riverside  Drive  bridges  in  Fort  Worth,  Texas,  includns  lands  for 
channel  rights -or’ -way,  co.nstr.ictlon  and  maintenance  spoil  areas,  access 
road  rights -of -’/jay,  lock  and  dam  sites  and  public -use  areas,  'The  multiple 
purpose  channel  involves  all  tirpms  of  land  from  neavily  timbered  areas 
used  for  limited  gracing  to  highly  irprovsd  faming  and  grazing  lands  as 
well  as  areas  classified  as  pctenti-il  industrial  lands  in  the  Tia  lias -Fort 
Worth  area.  The  land  values  for  tie  multip,.e  purpose  cnannel  project  are 
based  on  the  findings  of  a gross  real  estate  arpraisal  made  in  1961.  The 
channel  was  divided  into  38  segments  and  ea:  i segment  was  investigated 
by  a s'urvey  team  to  determine  tne  present  fair  market  value  of  ail  reoulred 
lands . 

10.  INTEREST  TO  BE  ACQUIRED.-  Real  es+ats  interests  for  rights-of- 
way,  spoil  areas,  amd  access  roads  vculd  be  accuired  on  a perpet;ial  ease- 
ment basis  with  mineral  exploration  subordinated  to  the  Ooverament's  right 
to  regulate  such  development  in  a rcr.mer  that  will  net  interfere  ;'ith  the 
primary  purpose  of  the  project.  A fee  less  mineral  interest  with  mineral 
exploration  prohibited  thereon  should  be  a:c-:.red  for  the  lock  and  dam 
sites  and  pubi.ie  use  areas.  Since  there  are  severaT.  oil  and  gas  producing 
areas  within  this  project  area,  it  is  considered  to  be  in  the  best  interest 
of  the  Government  to  place  a noratormur  on  exploratTon  rather  than  acquire 
o’/mership  of  the  minerals . 


11,  CRITERIA  RELA'_SD  TO  LAIT)  REQuTRiiidETrrS . - Channel,  riglits-of -way 
were  computed  on  the  basis  cf  provioirc;  rl g -■■,>*7  limit;-  CO  feet  beyond 
the  top  of  cut  of  the  multiple  pur'ose  •:han:'.rt_.  Where  m'.e  channel  is 
partly  or  wholly  winhin  a section  cf  the  river  it  was  asr.-mied  tnat  a 
minimum  of  50  feet  cf  right -cf-vay  vou.ld  rs  acquired  on  each  rarh  of  the 
river.  Charxnel  excavation  is  easel  on  side  slopes  of  2 horizontal  to  1 
vertical  and  the  additional  50  feet  of  right-  f-v«y  :n  both  sidis  ci  the 
channel  should  be  s’uffiolent  tc  wnee  care,  cf  flatter  slopes  where  needed 
and  also  provide  for  prcbe.blc  future  erosicn  of  the  chanr-al  ranks.  The 
proposed  cnannel  aligoQsnv  would  isvtr  iw3.m7  .'~czr  cf  the  river  leaving 
areas  of  severed  lands.  Tr.esa  siv-.rei  b?..;.-:s  would  be  used  as  r/ooil  areas 
whenever  practicable.  Severance  J.aiiageo  w-fld  pall  to  O'-Tners  of 
severed  lands. 


12,  Ri^its-cf-way  for  loch  and  far 
locks,  'dams,  esplanaies,  recerramici'i  h h 
roads  would  be  pc’oviiei  fo-'Orn  e xo : + ing  •?.. 
sites.  Land  requirements  for  il.e  icot.s.-; 
rights-of-way  100  to  12.C  f-et  w ■>  ,'h?.:-c 


r.t'C-s  includes  la.r-.zc-i  for  the 
iitgs  ana  se.'vice  r.sadc- . Access 
. -eauLer  roads  t”  lock  and  dam 
Ttadr  vers  based  'r.  providing 
-“^-  . :red  for  o.-v  rtau  construc- 


tion, Where  existing  reads  are  to  Impr.v.v 
for  the  improved  roads  were  bacei  on  ths 
rights-of-way  woifLd  be  made  acrs.i'.able  at  n'  a. 

13.  A land  area,  of  two  acr-i-c  i;  r-t-u. re- 
stations  to  be  located  in  the  Living.- to.n  ao_  ' 
as  requested  by  Comrminder,  Ergb  th  cas-^  u-uar  i 
Louisiana,  Th-.e  cost  of  provluiug  •*b''c.i-;  f.^c.f  - 
not  explicitly  included  as  a sepcira  '-j  -tat  to 


edditicnal  rigltis  — of-way 
e.-’ct.lon  that  eydsting 
It  tonal  co-'t. 

f*-’  th“  Ifrht  attendant 
'tne.‘-r-i*.  Colrup  Re--orvuirs, 
'is''i'’t,  ’'■'cv  ir?-tac-.s., 
eas  is  r-*cd  Igtblc , a.nd  Is 
atf.e  2 oc  1;  . 


1 


TABLE  2 


LAND  REQUIRED  FOR  MULTIPLE  PURPOSE  TRINITY  RIVER 
CHANNEL  FRCM  HOUSTON  SHIP  CHANNEL  TO 
FCHT  WORTH,  TEXAS 


Pool  ; 
Number : 

Rights -of 
: Lock  & 
; dam 
Channel  : sites 

(ftsrsB) 

Access  : Public 
roads  : use 

Spoil  ; 
areas  : 
(acres ) (1) : 

Severed  : 
lands  : 
(acres)  ; 

Toual 

(acres) 

Tidal 

18 

. 

205 

200 

423 

1 

288 

- 

- 

125 

1,715 

442 

2,570 

2 

408 

48 

6 

134 

1,467 

578 

2,641 

3 

596 

48 

83 

50 

1,221 

1,410 

3,4o8 

k 

585 

50 

15 

112 

1,284 

1,014 

3,060 

5A 

170 

30 

21 

137 

80 

- 

438 

5B 

1,116 

30 

- 

134 

3,346 

- 

4,626 

6 

965 

43 

67 

171 

2,377 

79 

3,702 

7 

7L7 

58 

79 

184 

2,495 

836 

4,399 

8 

483 

44 

27 

50 

1,236 

2,427 

4,267 

9 

518 

4o 

72 

50 

1,344 

1,252 

3,276 

lOA 

58 

30 

122 

137 

40 

- 

387 

lOB 

- 

- 

- 

- 

- 

- 

11 

- 

- 

44 

187 

- 

- 

231 

12 

529 

49 

61 

112 

1,000 

142 

1,893 

13 

431 

48 

23 

137 

843 

66 

1,51^8 

Ih 

303 

“+5 

2 

586 

668 

l,6o4 

15 

149 

43 

46 

62 

311 

85 

696 

16 

217 

44 

24 

124 

444 

107 

960 

17 

565 

51 

6 

124 

375 

845 

1,966 

18 

291 

38 

2 

137 

330 

73 

871 

19 

308 

37 

7 

59 

261 

192 

864 

20 

267 

42 

22 

59 

238 

71 

699 

21 

166 

4l 

2 

112 

138 

23 

U82 

(2) 

151 

244 

395 

Total 

9,329 

859 

731 

2,602 

21,331 

10,554 

45,4.36 

(1)  Provides  for  both  construction  and  channel  maintenance  requirements. 

(2)  Requirements  for  flood  control  p'jrpose  upstream  of  the  spur  channel 

to  the  Fort  Worth  terminus . 
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l4.  The  plan  of  improvenert  for  t'.'.t  :=>z£.lLzti.  multiple  p'^pose 
channel  to  Fort  Worth,  Texas,  proposes  'u'olic-.’se  a.sas  viph 

access  roads  thereto,  incl’oding  r-.ecessir;,'  r?;reatlo"^i  facilities  be 
provided  along  the  route  of  the  c’:ajic<'l,  Prellniniry  Investigation 
indicates  that  a total  of  2,350  a:-es  cf  laud  would  be  required  for 
the  public-use  areas  and  about  250  acres  vo^li  be  required  for  access 
roads  exclusively  related  thereto. 


15.  The  lands  required  in  addition  to  nhe  Lands  for  tr.e  authorized 
channel  to  Liberty  as  modified  by  the  reccrzrer.ded  Wallisville  Reservoir 
project  have  been  included  in  the  multiple  p-rpose  channel  estimate. 

Lands  now  under  perpet'ual  easement  to  tr.e  Federal  Government  for  the 
completed  portion  of  the  9 X 150-foct  channel  to  Liberty  project,  from 
the  Houston  Ship  Channel  to  its  upstream  endi-.p  at  channe’’  "'^le  23.2 
are  sufficient  for  the  proposed  deepening  of  the  channel  to  12  feet. 

From  channel  mile  23.2  to  look  No.  1 located  in  the  Wallisville  Dam  at 
mile  28.3,  approximately  I8  acres  of  additional  rlghts-cf-way  would  be 
required  to  provide  for  easing  of  a bend  l.n  the  river.  Tnt  bend  easing 
was  not  provided  for  in  the  authorized  ora.nnel  project  because  the 
river  channel  was  then  considered  adequate  for  ns.vlgatlon  to  Liberty. 

An  additional  34  acres  of  rights-of-way  would  be  required  for  the  multiple 
purpose  channel  river  cut-off  alignment  at  Wail'sville  proposed  in  this 
report.  Excluding  the  proposed  bend  easing  and  cut-off  cnannel  alignment 
at  Wallisville,  additional  lands  would  nc’  ce  required  for  the  proposed 
deepening  to  12  feet  of  the  uncompleted  chan.nei  from  channel  mile  23.2  to 
35- 5«  Between  mile  35-5  and  47.--,  tb“  a.^thCi-izsi  head  of  the  channel  to 
Liberty,  lands  would  be  rt'quired  for  the  nuit.pl?  purpose  'hannel  in 
addition  to  the  lands  to  be  provided  u.nde'.'  t.he  authcrizei  charnel  to 
Liberty  project. 

16.  For  the  purpose  of  this  rerort,  .t  va.=  considered  that  charmel 
rights-of-way  throujdi  the  non-Feteral  Liviagstcn  ?*ier'uoir  would  be 
required  for  the  multiple  purpose  o.'a.rinel-  T!'.e  ?.real  ext.ent  of  the 
required  lands  through  the  reser'/oir  w-re  dciemlneu  cn  *:he  same  basis 
as  other  sections  of  the  channel.  Tc?  ,al;es  cf  lands  in  the  reser’coir 
required  for  the  multiple  purpc.e  r-h-st’^el  >er?  estimated  as  though 

the  reservoir  were  net  tc  consnr'.ctec  bv  uc^.al  Interests. 

17.  Rights-of-way  for  the  I>i?.la:  spur  cnannel  and  turning  basin 
are  included  in  the  rights -of -way  esti-oiat?  for  r,avigation  p>ool  No.  17. 
Rights-of-way  for  the  Fort  Worth  spur  chstnel  and  tiirning  basin  are 
Included  in  the  estimate  for  navigation  pool  No.  21. 

18.  The  channel  r ights-of-vay  and  .spoil  areas  v-ithln  the  Tennessee 
Colony  Reservoir  are  included  in  the.  lands  required  foi  the  Tennessee 
Colony  Reservoir. 


19.  Construction  spoil  area  r?q.!r?nent.s  vsry  with  the  method  of 
construction.  Studies  show  that  hj~irauli:  •uu'e.iging  would  be  the  most 
economic  and  practicable  mean."  of  e/.-avating  the  multiple  purpiose 
channel  in  the  tidal  section  and  poods  No.  1,  2 and  5.  Fpdrauiic 
spoil  area  requirements  were  computed  on  ‘he  censiderstion  that  hydraulic 
spoil  can  be  economically  placed  to  an  a'‘-*rage  d-*pth  of  5 f^'ct  over  the 
spoil  area.  This  wo’ul.d  am.oun+  to  al<''.’t  8,0':.6  cucic  yards  per  acre 
of  spoil  area. 
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Total  Ci'St  • (W.l<!  0.0  to  35. >) 

UpDftr  Reacb  of  Waili&vll.^  (feacrvolr  to  besU  o.  Authcnzej  c^,aooel  to  I.ioerty  ( 

^TS 55T55T — : 3TO 5m — HTtr 

8a*a  of  /Vutaorltca  v:{aa.a?I  to  Liberty  to  Ttuxose*  Jas  (Ha.1*.  4|'.4  to  23; 


$0(1)  tLb,XK 

0(1}  3,^CC 


33,1>C  l?rr,37C 
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' i-5,5W> 

“To 

l4,36o 
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— 05c— 

l,lc7 

17t,04C 

(?) 

576 

75,140 

32c,, 70 

40,  UC 

3 

590 

71,520 

*K- 

6,00u 

33 

iC-,37C 

702 

57,150 

459 

34,430 

1,410 

112,300 

292,270 

33,730 

t* 

>6? 

76,y?0 

7,50c 

l> 

2,25C 

067 

03, 3«' 

017 

pdfOS-v 

1,01«- 

06,190 

290,690 

•7,17c 

3A 

17C 

3^,000 

30 

6,C«t 

21 

•,,200 

liune 

;»one 

■3C 

7,6tc 

None 

None 

51,600 

4,620 

33 

l,llo 

172,93c 

30 

O.ooc 

- 

(3) 

3,3^ 

-3-, 900 

• 

(2) 

Sorsv 

.fOQc 

613,900 

71,670 

0 

965 
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07 
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1,344 
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11c, 600 
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‘X),-)00 

7 
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69,610 

>0 

5,o0u 
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7,900 

l,6i.e 

172,710 

077 

03,370 

030 

33,60c 

423,020 

67,440 

0 

W3 

b2,UC 

c,uoc 

27 

4,050 

940 

126,900 

296 

39,960 

2,427 

351,920 

009,31c 

c7,470 

9 

516 

75,110 

4C 

6,000 

72 

iC,50C 

91? 

101,09c 

425 

4C,750 

1,232 

112, 6dC 

352,130 

51,o2C 

ICiA 

?3  9,^10  30 

Total  Cost  -(Mile  J*7.1  to  233.5) 

1,500 

122 

1-5,300 

None 

40 

4,40C 

Hone 

None 

37^ 

46!.,73C 

Tennea—e  Colo~y  Pur.  ♦..>  l.ock  \ i 


n 

lOB 

. 

TO" 

. 

. 

. 

0(4) 

0(4) 

. 

0(4) 

11 

- 

0(4) 

. 

c(i) 

44 

6,000 

. 

0(4) 

0(4) 

• 

0(4) 

■ 

Total 

Cost  - (Mile  233.5  to 

V 

Loc.’  & Oaa 

No.  i2  tc 

K..xr-tilf*  ' 

It  t;. 

52?.^; 

n 

j, 

— ‘ 

3, , :c 

9.1  0 

o4o 

100, ‘'o>o 

352 

,'C,,30 

i4f 

22,720 

1 

13 

43L 

n’,^0 

l,Kr 

23 

5.7-4 

A- 

loT.lOO 

333 

t^'.W 

oc 

9,240 

B 

U 

3C3 

'•3,490 

0.75C 

2 

•<X? 

3:*«- 

74,70- 

T3C 

4-.,iOC 

6t6 

76,3?C 

H 

1, 

I49 

>1',15C 

•*3 

15.050 

4C 

23,00c 

*o7 

o2,o20 

I44 

54,tXC 

65 

22,  34, 

■ 

lo 

217 

106,700 

4'. 

22,000 

2h 

2i7 

'0.370 

157 

7v,i3C 

l<57 

40,  13c 

B 

17 

lT2 

106,470 

Vl 

33,250 

b 

*,;oo 

. 

(,) 

121 

-3.21C 

272 

il2,:yjC 

B 

Total 

Cost  - (M 

le  2-^4. 4 to 

322.C) 

h.vr.BiiI''  'ree<c  to  ai.a  incij^iiiur  1a1I.i3  T*  rsi.nab  (M.U‘ 

17 : ^ 


J>1U<  Ttm^nus  to  i 


*.0  to  >-ta.7) 


ii 

'.rta  .\rair.us  (K.I 


121. 1'V- 

lipOtOic  .^7l,l</ 

1d,0>»0  .inWj.Vo 


JBllas  f.  wwa,  bo  v.'i  iticludio.:  ?i.  w..r*.a  .\ra 

13 "15S — : :: 

1?  JCr>  215,600  37  25, M 

20  207  133.500  Ul'  21,OwO 

21  Iw  63,000  -.I  2C,  -OC 

Total  :->»t  - (K.ie  33c.fc  to  3o2.o) 

Fci".  Wortfl  >111:^.10  to  and  t.-tcl^d.nt.  Hiwrs.jc  ; 

FT'  . i .:7>.Tr6T '* 

TiAnncl  l„i  T/.jOO 

,.t.»l  - M.le  0,0  to  3*:«.  J 


(l)  'csta  1 la*  1 . r'or  «utN.r.?«j  *hanr.ci  N,  »<rrT  . >j  i ‘2a,..er.U<-  •' ^'*r*.*o.r  «avt  be#*- 

(.  j rt^na-K?*  sootl  Will  Or  piaov  i »i*  nyjraui.'  apoil  nrr,.a  d i.-.r'i  :'r  coratrvtl  • ->f  -lardwl 

!3)  «ccf*«  roaJ-  to  I'Vk  ' =•  will  ft  :uT.3iru.*i.- , m lo^,.  t .^s  ‘.Ah't-*  : -w».  . 

1.)  lanis  rci-ir-i  n-r  w.-.'.{r.  • i;r  >n;rf*s  ,ce  r-  a'rvclr. 

(,)  -c-’-l  ''ill  ***"1  in  C0.1  ,r>ot.cn  < nrOTi  <•  1 lrv.-,»s  , r plarai  *n  l.w  ar*a'.  vf  fl''«iwn... 
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IA3LE  4 

SUMMARY  OF  FIRST  COST  FOR  LANDS  AND  DAMAGES  REQUIRED  FOR 
PUBLIC -USE  ARFA3  P’OR  MIJITIPLE  PIJRPOSE  CHANNEL  TO 
FORT  VORT;.i,  TEXAS 


: ; : Unit  : Total 

‘Q^SHtity;  Unit  ; cost  . cost 

Houston  Snip  Channel  to  head  of  Wallisville  Reservoir  (Mle  0.0  to  3^»^) 
PubiiC"Use  area  175  Acres  $150  $26,300 

Access  roscic  30  Acres  150  4,500 

Sf.'verance  area  3 Acres  150  500 

Total  31,300 

Acquisition  costs  3,300 

Total  34,600“ 

r'caU  oi’  Wp  _ll3 vi  1 R 3 s c rvoxr  to  head  ci  authorized  channel  to  Liberty 


rub.L.i - use  area 

125 

Acres 

250 

31,300 

,^cq-.iisit -Lon  cost 

1,900 

Total 

33,206 

Head  of  a'j.thoricea  chi;n:iel  tc  Liberty 

to  Tenne 

ssee  Colony  Dam  (Mile  47.4 

tc  233 0 51 

Putlic  Use  a.rc.-:. 

i?5 

Acres 

300 

37,500 

1/ 

50 

f? 

225 

11,300 

‘ 

350 

n 

200 

70,000 

450 

tt 

150 

67,500 

a 

50 

i» 

135 

6,800 

50 

If 

125 

6,300 

rlctess  ,1-OHd 

9 

If 

300 

2,700 

tf 

21 

If 

200 

4,200 

'f 

9 

If 

225 

2,000 

It 

33 

If 

150 

5,000 

't 

12 

135 

1,600 

Setex'ar.ce  art-a 

8 

If 

200 

1,600 

Tota  1 

A c 0 u I : , i t j on  cost  s 


216.500 
19,000 

235.500 


T'R-Ute 3 see  C-.' lo'.ty  tc  Lo-ck  i).  .'Jaz‘.  :< o,  12  (Mile  233-5  bo  274.4) 

Public  use  area  ~ 175  Acres  I50  26,300 

Access  roue  12  Acres  I50  1,800 

Severance  area  1 Acres  I50  200 

Total  26,300 

Ac  qi;  i s 1 1 i or  c ok  t 3 , 000 

Tot,-.  31,300 
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TABLE  4(C0NT'D) 

SUMMARY  OF  FIRST  COST  FOR  LANDS  AND  DAMAGES  REQUIRED  FOR 
PUBLIC -USE  AREAS  FOR  MULTIPLE  PURPOSE  CHANNEL  TO 
FORT  WORTH,  TEXAS 


Item 

• » • 

e d • 

: Quantity:  Unit  : 

Unit 

cost 

: Total 

cost 

Lock  & Dam  No.  12  to  Five-mile 

Creek  (Rile  274,4  to  322 

Public -use  area 

100  Acres 

|750 

$75,000 

It 

50 

500 

25,000 

50 

350 

17,500 

50 

300 

15,000 

125 

250 

31,300 

50  " 

175 

8,800 

50 

150 

7,500 

Access  roads 

24 

750 

18,000 

H 

12 

500 

6,000 

It 

12 

3^0 

4,200 

It 

24 

300 

7,200 

II 

12  " 

175 

2,100 

Severance  area 

10 

400 

4,000 

Total 

Acquisition  cost 
Total 

Five-mile  Creek  to  and  including  Dallas  Terminus  (Mile  322.0 
to  326.7r^ 


221,600 

9,100 

230,700 


Dallas  Terminus  to  existing  Dallas  Floodway(Mile  326.7  to  331.1)-  None 
Dallas  Floodway  (Mile  331.1  to  335.8) 


Public  use  area 

125 

Acres 

850 

106,500 

Access  road 

12 

Acres 

850 

10,200 

Severance  area 
Total 

Acquisition  cost 
Total 

1 

Acres 

850 

900 

117,600 

2,200 

Ti9",3oo 

Dallas  Floodvay  to  & including  Fort  Wort.h  Tenrinust’Mile  333.3  to 

362.3) 


Public  use  area 

50 

Acres 

850 

11 

150 

n 

700 

Access  road 

9 

If 

850 

It 

21 

If 

700 

Severance  area 

3 

It 

70c 

Total 

Acquisition  cost 
Total 

Fort  Worth  Terminus  to  Riverside  bridges  (Mile  362,8  to  369.8 


Total  (Mile  0.0  to  369. 


42,500 

105,000 

7.700 

14,700 

2,100 

i7'2,000 

3.700 

175,700 

None 
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26.  Sl’M/ARY  0?  CHAI'n'EL  AMD  C,v?LA.LS  ( INCL1.7DINC-  CCSTj.-  This  section 
includes  in.fonES.tlon  regarding  the  design  and  cost  of  the  multiple  purpose 

channel  to  Fort  Worth,  Texas,  ccr.eiiered  in  detenrinlng  the  cost  for  j 

clearing  and  grubcing  of  the  channel  rl{^.ts-cf-v9y,  clearing  of  spoil  i 

areas,  snagging  in  river  sections,  removal  of  abaulcned  struct’ires, 
construction  of  tritutary  inflow  drop  strictures,  enamel  excavation, 

navigation  pools  Nos.  5A  and  lOA,  river  diversion  dams,  channel  bank  I 

revetment  works.  'The  cost  of  the  multiple  purpose  channel  work  totals 
$12^,129,110,  as  shown  in  table  6'.  Plates  thrcug.n  15  show  the  plan 

and  profile  of  sablect  clatun*!  and  location  of  locks  and  dams.  I 

27.  CANAL  DESIGN  '■;'^I7aP2/ATIOrc. - Tine  design  of  the  multiple  purpose  | 

channel  is  based  primarily  cn  t.^'e  requlrerien's  :cr  navigation  and  flood  i 

control.  Charjiied it  f:-rm.u'*atlon  studies  for  navtgaiicn  show  that  a 

channel  having  iimensicns  of  ,1^  feet  deep  and  130  feet  bottom  width 

would  be  the  most  ecoriomic-al  for  nciern  barge  navlgstlcn  required,  to  I 

transport  the  ■nrcspectite.  ccrcrerce  on  the  charnel.  Det-aiLed  channel 
design  information  is  given  In  cable  3 of  appendix  II,  Hydrology, 

hydra’ilic  design,  and  water  retou-rces.  The  ..rhannel  capacities  for  . 

various  reacnes  o.f  the.  mi'ltlp.lf  purpose  .'-hanne.^  fren.  the  head  of  | 

Walllsvilie  reiervoir  to  the  Lower  end  ct  the  Fort  Wert'r.  iloodwa.y  |l 

are  as  follows : ■' 


Peach 

Length 

• re  A 1 * 

; Design 
; capac it 

■dl  scLirge 
” (G.F.S.'i 

Head  of  Wallii-ville  r^tcr'.r.r  'c 
Tennessee  Color-y  rest,  •'vci  r 

- 99  • - 

w5 . C-00 

Head  of  Te-f'esr-ee  r*.  .:e.''.c: 

to  E^bt  Fork  turttiou 

£9.; 

3£,0D0 

East  Fork  Junc-tiri  to  W}-j‘f  ?c..k 
Creek  J'unction 

21-  .0 

27, 000  ■ 

White  Rods  Creek  , 'in' cion  *c 
EJm  Fork  Junction 

11.3 

23.000 

Elm  Ferjs  Junction  to  Fort  Worth 
flcodway 

32.5 

15,000 

VT’-i6  j 


I 


, W"-' 


Or'  i'vU  rlTLi  Cv^T  oF  IDUlFi^  lUrtJ^CL 

Clii>..Cft.L  WjWi  fX  < i'Hi:.7,'y  ''itJtffiL  ft.'  iXirtr 


.\-atto. 


JU-'  ’U,kiL 

hk*)  "5,000 

1 lO,o«X 

rtfciov.  . or  .U  aadiV'J  lt'o<  . k 
L>nr  uX>wilis..ciu’i 
fr'.t/al--r:  iro^  jtn.ct' 

Trtil  - M'U-  4Y.-*  tu  . 3?.? 


Oruftli. 


Or.i^U?K' 
Or.  cHnr 
Or  i;.,f 


It*.  > 

■t-wwal  n .r«r.J./r 
Tot,4l  . M.  U-  .*74. <■ 


t - ft  .rcluC.n,  D.’  ILi.*  T^rTtin 


jilL. 


mUnu- 


lor 


cwim. 


C'Tt  0»  Ml 
••0*CStD 


uMBAEllA 
POINT  M 


Smeps  artt 


l*Xa.t 

IHAhxet. 


CHANNEL 
TO  LIBERTY 


>i(k.C 


GALVESTCN  BAf 


GULF 

OF 


MEXICO 


LIBERTY 


nttATMClif  PV.J 


*<Lf  ST*’tS  uTlt 

(9  a )««v 


FOR  OETA.LS  of  LEvCE 

see  PcATes  S9  s eo 


Cities  scavicc 

i2*OlL 


EAST  bou«>.i  aATOL 

oil.  F'C^O 


C'f  T OF  mOOS’  A*® 
FROAOStO  0'wFRSir.»» 
Oi.VF.RO  Pl»t\ 


MACSC. 


'2*«*OOOC'  t'RC 


le&lso 


Ck’S’iRO  FfOCRAt.  SA.  .M^lOR  rMARRK 
RROROSeC  Mv.*  *»tC  PURPOSE  C*'ASR1 
WSH  *A'ta  ..  nE  w£<  w M OF  »E  ORC 
NAv.'^A'OR  cOC"  AR:  .'.aw 


L BCftTY  COt'K'T 

C“AMR>SS 


WALLISVILlE 

RESEPVO'R 


CORF  Bi  RiRf-S 


rjtfrtW 


RA  , ROADS 


WALUSVILL£  i">A¥ 

. TC«  *»C 


COURT,  on  ciT,  RCATS 

CwURT,  .,«(f 

ACCESS  RCAOS 
vWfR  ROOl  filvA'  •» 

. 'TRCR  POOL  f .A»  R 
RAv  OAT 

PROPPED  iBfRTT  ..tVEl 


\X/CO 


TR'NiTy  river 


'ARSkL 


:i  <00 

9<C 


<iUI  • 


r 


us  ARMY 


/ 


*rctSS  RO«0 

LftO  NO  • 


V 


^l>  \ • 

f^vf 

'W^o> 

%4y4A(i(  ;'»0$51»|Q  V- 

0>«.  r.CvD  f'v 

y =<\  ^ . 

K ^ v‘.  / 

\ 

(?  'i/— V -“S, 

^■y 

» -S' 

f-  '-^f  ^ 

^ / ,y 

N .v-'  > 

I ^r  ^ 

1^,  ( " 

^ V X ^ 

_ i ■•V/'y, 


L e 0 K 
M AOlSOS 


yt- 

CPUS  T T 't  ,.^<^-  , 


. — ~L. 

•-J’  > 

r^r 

'■A-d 


MolTiPiE.  purpose  channel 

HIGH  RATER  ^IRE  MAX  UUM  0*  RECORD' 
NAviGATtON  LOCK  AND  DAM 


/ 


y , 'V 

^ - V/ 

I 

V, 

:-|,4.  - - ■' 

("-  •■• 

\ / 


L'M  TS  Of  EXISTING  SL  HEtDS 

P-^RER  TRANSWiSSfCN  L'NES 
PIPE  SES 

COMMUNICATION  LINES 


UPPER  POOL  CLIVATiON 
lCRE*  POOl  UEvATiON 


3^ 


r 

5 


MULfiPcE  PURPOSE  rMANNEL 
HIGH  pater  ^ine  iUAx'MUM  of  RECORD) 
RAVtr,AT)ON  LOCK  AND  DAM 
R<VER  MILEAGE 
CHANNE.  MIlEAGE 


CORE  BORINGS 
AUGER  B'’)RiNGS 


River  diversion  oau 


POWER  TRANSMISSION  LINES 
PIPE  ’NES 

COMMUNICATION  LINES 
federal  HiGMWAr 


STATE  NIGmwAT 


RAILROADS 


CCuNTT  or  CiTt  ROADS 
CO’JNTt  line 
ACCESS  ROADS 
UPPER  POOL  elevation 
.r.wER  POOL  EiEvATiON 


M iTip.  ( PoRPOSt  ‘hAS\( 


GENERAL  PLAN 


A«MT  ENGiNtlfi  OtSTRiCT.  f.A».v!S^i^ 
-,MI  , " •* 


U S ARMY 


•A  •OAOS 


COWl»T  C*  C'T»  »0A&» 
COUN’t  t*«ll 
ACCESS  KOAOS 
j*^A  *COC  fLl  i#AT>0«l 
JW€»  »OOl  ftlvATiCW 


'ICAT'OM  LOCK 


«f«  EAATh  LCVtt 

Ct>ST<W6  utvtl 


•$  ^»0*»CMC  w.  »■»[  ••'oCl 


Multiple  purpose  channel 
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/r^  ' - 
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^ ; tL 
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rV0  "X  V,  J ) 
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A' 
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->L\  X 

\v  X c* 
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eSuRG 


'ElftS  »».  CO 


* A nci  HC 


PuRPcse  :hankel 

MIOH  wA'EP  JNF  [MAktMJW  Of  OECOROl 
NAV1G*'nO*l  LOCk  AM*  MAI 
RlVfR  WlbiACr 
Channel  mileage 


CONE  80NINCS 
AuCEf)  »0«IN6S 


PNOPOSED  LEVEE 
E'LL 

POVEP  1'fUNSHi%S:?N  I 
PIPE  lJNES 

COMMuNiCATtON  LiNE't 
PTOCRAi  HiCHMAV 


STA^'E  HiC*iMA' 


PAll  POAOS 


KAUFMAN 

COUNTY 


COON'^V  OP  CiTi  POAOS 
COUN^v  line 
ACCESS  POAOS 
UPPEP  POOL  EltvA’iON 
lowep  pool  Elevation 
NAv'OATiON  LOCK 


ecus 

county 


U S ARr»<^Y 


OF^tCORC' 

SAv'GAT>Ch  LOCA  ANC  '.AM 
mvER  MiiEAOE 
CHANNEL  Mileage 


CCAE  anAiNs« 
Auger  b'mings 


Sump  area 


Existing  (w  oge 


RAILROADS 


ROADS 


< OUNTY  OB  : T 
county  I.INE 
ACCESS  ROADS 
•iPPEB  BOOL 
.'-••ER  RTOl 


PROBOSfC  EAR**«  .tvEC 

EYiST-NC  lEVEES 

GRAV-TY  ».  pRAlNA'.r  S*»Ut 


*NAfUU*C 


AtOV€  HOUSTON  SHIP  CHANNEL 


DISTANCE  IN 


TRINITY  RIVCP  AND  tributaries.  TEIAS 


Multiple  purpose  channel 
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U S ARMV  {"nOiNEER  District,  gAl^STON^ 


plate  15 


’■r-’ 

*■  ■ ■ t ’ 

> 

a 

c 

5 

s 

m 

1 

B8 

■iiii  ii 

II 

1 

> . ■ ■ ■ 

1 

«« 

V 

r »4t 

1,  1 

1 1 r 

i 


kft- 


I 


28.  The  pleui  of  improvement  provides  for  modification  of 
the  authorized  channel  to  Liberty  project  by  deepening  to  12  feet 
the  existing  and  uncompleted  portion  of  the  9 ^ 150-foot  project 
channel  from  the  Houston  Ship  Ch-onnel  to  channel  mile  35*5  at  the 
upper  limits  of  the  recommended  WalllsvJUe  Reservoir.  In  this  reach 
the  plan  provided  for  realignment  of  the  cliannel  to  Liberty  project 
in  the  vicinity  of  channel  mile  'o  provide  a -.nacnel  11  feet 

deep  and  I5C  feet  wide  acroee  a ber.  i ir  ri'’er  tc  me-t  tnc  minlm'jm 
channel  aligriment  criteria  of  rad^  a'  ad';l;.i.-r  tjr.gent 

reaches.  Cur-e  easing  of  the  rive.r  rharu^el  for  raMgatior  to  Liberty 
was  not  provided  for  in  c onnec ; '^n  >itb  “ne  ntanr  el  t?-  Liberty  project. 
The  plan  also  proposes  a major  river  bend  -of at  WallisviUe.  Texas, 
extending  between  enamel  miles  29.3  suid  3i»^  ehotn  C"-  plate  h,  and 
provides  for  a channel  12  fee*  deep  below  elevation  l.C  and  150  feet 
wide  on  the  proposed  river  cut-off  alignment.  The  Walliaville  Reser- 
voir preje-t  provides  for  .'or.e-r’-'a-icn  r-torag<=  between  ‘"leva'" ion  1.0 
to  4.0  above  mean  sea  level,  wbi  tr.  -■  in.-.+i- u* ; ■ a moiifi-atior  of  the 
authorized  sea-ievei  chanr.el  - li\-r’'v  'ey  e~* -feliahing  ths  ml.nim'im 
elevation  of  I.O  for  the  prc;e:‘  'hann'-i  fr’Tm  '■h<^  W,,.liisvlile  dam  at 
channel  mile  26.3  to  the  head  cf  au*norized  project  at  channel  mile  47.4. 

29"  At  channel  mile  35*5.  the  proposed  12  X IJC-foot  mcorapleted 
channel  to  Liberty  project  joins,  with  the  proposed  multiple  p'urpose 
chainnel  which  would  have  a width  of  30C  fee*,  at  bottom  elevation  minus 
23.  Below  mile  35-^>  the  .nroposed  12  X IS.O-fcct  ch-annel  to  Liberty 
is  located  generally  in  the  Trinity  River  rhannel  and  no  enlargement 
of  the  Trinity  River  is  proposed.  Flows  from  the  moI.tipie  purpose 
channel  at  mile  35.5  wo-ila  dis.  harge  into  .^nd  flow  in  tne  Trinity  River 
channel  through  the  Wslli  -vi  Lie  R‘=^servolr  to  a gate  controiled  river 
diversion  channel  leading  to  Trlnito  Bay,  a-  sho'..'n  on  plate  4. 

30.  The  m’uLtipIe  purpose  , h-uir.el  up.'+ream  of  channel  mile  35-5 

to  the  Tennessee  Colony  Da",  wc-uld  have  a .'apacity  to  pass  a maxiirijm 
discharge  of  45, OCX}  cubic  :e-:-.t  per  Tha  io*'om  width  of  the 

channel  would  be  decreas.ed  +0  a minimum  ”i  jrh  of  I'O  feet  at  the 
Livingston  Dam,  and  upstream  thereof  e/.i^pting  seversU.  reaches  where 
the  channel  would  have  a bottom  width  of  20'.  feet.  Tne  plaxi  of  im- 
provement proposes  that  the  ra-ilrip.,e  p.jtrp.ose  :h‘U''n‘=-l  be  formed  at 
channel  mile  96.9^  below  the  livlngstor.  Reservoir  D-r?  by  ttv-  joining 
of  the  flood  release  chan-uel  extenaing  from  the  spillway  near  the  e-iSt 
end  of  the  Livingston  Dam  and  the  ravlgatioc  d'u.ua.el  extending  from 
the  west  end  of  the  dam  as  shown  or,  plates  5 snd  6.  The  plan  provides 
for  the  navigation  channel,  12  fee*,  deep  an-d  IFC-foot  bott-ar  width 

at  elevation  89  to  extend  thruughout  the  Li "i.ng:- 1 on  Reservoir  to  lock 
and  dam  No.  6 at  chaxinel  mile  l4v,92,  wher'^  2.t  would  join  with  the 
multiple  purpose  channel. 

31.  A similar  divergence  of  rh;u.nels  veuLd  be  provided  below 
the  Tennessee  Colony  Dam  at  charu.e.j.  m*.  1“  22w.70  as  e.novn  o.n  plate  8. 

The  navigation  channel,  12  feet  deep  and  150-fcot  bottom  at  elevation 
223  would  extend  throughout  the  c onserx'at  ion  pool  of  r.he  Tennessee 
Colony  Reservoir,  thence,  12  feet  deep  -md  150-foot  bottam  at  elevation 
258  throughout  the  navi/^ation  pool  No.  3_L  in  the  flood  -tcrage  pool  of 
the  Tennessee  Colony  Re?ervoir  zo  lock  and  lam  N.o.  1?:  a*,  cha-^jicl  mile 
274.5  where  it  would  join  with  the  m_l*iplo  p'Uj ose  chanrel. 
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32,  The  plan  provides  for  spur  channels,  12  feet  deep  by  150 
feet  vide,  extending  to  and  including  turning  basin,  400  feet  square, 
at  Dallas  and  at  Fort  Worth.  A floodway  channel  with  no  provisions 
for  navigation  would  extend  from  channel  mile  362.8  upstream  to  the 
lower  end  of  the  Fort  Worth  floodway  extension  at  Riverside  Drive 
bridges  over  the  West  Fork. 

33,  NAVIGATION  P00I5  NOS.  5A  & ICA.-  The  plan  of  improvement 
for  the  multiple  purpose  channel  proposes  two  locks  to  overcome  a 
total  lift  of  71  feet  at  the  Livingston  Reservoir  <cam  to  pi  cv:..ae 
for  100  percent  navigation  through  the  reservoir  when  conservation 
storage  is  fiull  to  elevation  131.0  or  deplete'’  to  elevation  101.0. 
Preliminary  subsurface  investigation  indicates  that  foundation  con- 
ditions are  inadequate  to  support  adjoining  tandem  locks  and  further- 
more the  tandem  locks  wo'uld  cause  delays  in  transits  of  barge  tows 
through  the  locks.  The  plan  provides  for  the  upper  lock  No.  5®  to 

be  located  in  the  Livingston  Dam  and  the  lower  lock  No.  5A  to  be 
located  about  63OO  feet  downstreaun  of  the  upper  lock,  with  an  earth 
levee  extending  between  the  locks  to  form  navigation  pool  No.  5A, 
generally  as  shown  on  plate  I6  on  page  32. 

3^.  The  levee  would  have  a top  elevation  of  110  and  be  constructed 
of  channel  spoil  material.  A sers/ice  road  would  extend  on  the  levee  to 
both  locks.  In  conjunction  with  the  side  hills  on  the  opposite  side  of 
the  channel  the  levee  wouj.d  create  a small  reservoir  providing  a 
minimum  navigation  elevation  of  101.0,  and  a maximum  elevation  of  103.0. 
Storage  between  these  elvations  would  provide  a water  supply  for  adverse 
lock  operation  that  may  occur  at  lock  No.  5A.  When  conservation  storage 
in  Livingston  Eeser'/oir  is  dep?.eted  to  elevation  103,  the  gates  of  lock 
No.  5B  would  remain  open  and  barge  tows  wo'uld  be  able  to  traverse  pools 
No.  5A  and  5B  without  delay  tc  navigation.  During  the  drought  period 
when  the  gates  of  lock  No.  ^B  ere  open,  water  supply  for  operation  of 
lock  No.  5A  would  be  draw,  from  the  Livingston  Reservoir . 

35.  The  reservoir  would  average  about  1200  feet  in  width  and  have 
a length  of  about  6OOO  feet.  The  rmvigs-tion  channel  would  be  12  feet 
deep  below  election  101  and  ha.ve  a bottrxn  width  of  I50  feet.  It  is 
considered  that  barge  tows  would  not  encounter  any  unusual  delays  in 
navigating  locks  Nos.  5A  and  53  anc.  the  Intervening  navigation  pool 

No.  5A. 

36,  The  reservoir  would  ser'"'*  to  dampen  any  adverse  surges  re- 
sulting from  the  emptying  of  lock  No  53.  It  would  also  provide 
temporary  storage  for  run-off  fr'^n  the  .side  hill  drainage  area  of 
about  630  acres  until  such  storage  could  be  released  through  lock 
No.  5A.  The  cost  to  shape  t.he  spoil  materials  into  graded  levee 
form  is  provided  for  in  the  cost  of  channel  e.xcavation. 
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37.  Tha  plan  provides  for  navigation  pool  No.  lOA,  to  be  con- 
tained within  a leveed  reservoir  area  as  shown  on  plate  IT.  The 
reservoir  would  be  about  IICO  feet  wide  and  2600  feet  long  providing 
storage  to  a minimum  navigation  elevation  of  235  a^d  a maximum 
elevation  of  237*  Storage  between  these  elevations  would  provide  a 
water  supply  for  adverse  lock  operation  that  may  occur  at  lock  No.  lOA. 
When  conservation  storage  in  Tennessee  Colony  Reservoir  is  depleted 
to  elevation  237^  the  gates  in  lock  No.  103  would  remain  open  and 
barge  tows  would  be  able  to  traverse  pods  lOA  and  lOB  without  delay. 
IXiring  the  drought  period  when  the  gates  cf  lock  No.  lOB  are  open,- 
water  supply  for  operation  of  lock  No.  lOA  would  be  drawn  from  the 
Tennessee  Colony  Reservoir. 


38.  The  proposed  reservoir  would  be  constructed  of  channel  spoil 
materials  to  a top  elevation  of  Zhk  and  cf  sufficient  width  to  dispose 
of  the  spoil  materials.  The  navigation  channel  would  be  12  feet  deep 
below  elevation  235  and  have  a bottom  width  of  I50  feet.  Tne  reser- 
voir would  be  of  variable  depth,  averaging  about  10  feet  deep  below 
elevation  235>  and  would  serve  to  dampen  any  adverse  surges  resulting 
from  the  emptying  of  lock  103  under  all  conditions  of  storage  in  the 
Tennessee  Colony  Reservoir. 


39.  DIVERSION  DAI>G.-  Eighty-one  dams  would  be  required  for  the 
multiple  purpose  channel.  Construction  cf  each  dam  would  require 
approximately  86,000  cubic  yards  of  channel  spoil  material.  River 
diversion  dam  costs  include  the  ccst  of  hauling  and  placing  spoil  in 
the  dam.  The  estimate  is  based,  on  a unit  price  of  $0.15  P-i'  cubic 
yard.  Top  of  dams  would  be  constr’ucted  to  the  elevation  of  the  flood 
of  record.  Dams  will  have  a length  cf  two  hundred  feet  greater  than 
the  distance  between  tops  of  banx  of  the  river  measured  alcrig  che 
alignment  of  the  dam.  Plates  h through  1C  shew  the  Ic cation  of  the 
proposed  river  diversion  dam,s. 


40.  CHANNEL  BANK  RE^v'ETl'lENI  WORKS.-  Based  cn  tide  analysis  of 
channel  bank  revetment  works  considered  for  the  multiple  p irpose 
channel  as  discussed  in  appendix  I IT  . it  is  proposed  that  the  out- 
side banks  of  the  sharper  cur/es  a.'-d  adjoining  short  leng^-h  of 
tangents  on  each  end  of  tne  curves  be  protected  to  prevent  erosion 
of  the  channel  barJes.  The  protection  would  consist  of  24 -inch  thick- 
ness of  quarry-nin  stone  rarxging  from  one-half  inch  to  200  pound  stone 
extending  from  two  feet  above  normal  pool  eleva.t.i  on  to  bottom,  gi'adient 
of  proposed  channel.  The  c’taruiel  from  mile  45  to  lock  and  dan  No.  2 
traverses  a reach  of  the  river  that  is  new  actively  eroding  the  river 
banks.  Extensive  bank  revetment  works  in  this  reach  are  proposed 
extending  for  a distance  of  about  a mile  below  lock  i-  dam  No.  2,  as  shown 


on  plate  I8.  Plates  4 and  5 show 
bank  revetment  works. 


he  locations  of  all  proposed 
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4l.  SW/IARY  OF  MVIGATIOII  LOCKS  (INCLUDIIIG  COST).-  The  plan  of 
improvement  for  the  multiple  purpose  channel  provides  for  construction 
of  22  navigation  locks  in  addition  to  the  lock  provided  for  in  the  recom- 
mended Wallisville  Reservoir  project  to  serve  in  conjunction  with  the 
proposed  navigation  dams  and  the  Wallisville,  Livingston  and  Tennessee 
Colony  Reservoirs  to  provide  for  navigation  to  Fort  Worth,  Texas.  The 
locations  of  the  proposed  locks  are  shown  on  general  plans,  plates  4 thru 
11,  and  in  profile  on  plates  \2.  thru  15,  page  l8  to  29-  The  first  cost 
of  the  proposed  22  locks  is  estimated  at  $l6l,705,560^  as  shown  in  table  6. 

TABLE  6 

SLTIiMARY  OF  FIRST  COST  OF  MVICiATION  LOCKS 
REQUIRED  FOR  WULTIPLE  PURPOSE  IRITJI'r/  RIVER  CHAillEL 
TO  FORT  WORTH,  TEXAS 


T.ock 

njffilier 


Size  of 
lock  (ft.) 


lormal 
lift  (ft.) 


Cos-i 


Houston  Ship  Channel  to  upper  reach  of  Wsilliaville  Reservoir  (Mile  0.0 

to  33.5) 

1 84  X 600  4 (l) 


Upper  reach  of  Wallisville  Reser'/oir  to  head  of  authorized  channel  to 
Liberty  (Mile  3!? -5  to  47.4)  None 


Head  of  authorized 

V) 


to 


oo  Q 


channel  to  Liberty  to  Tennessee  Colony  Dam  (Mile  47.4 


2 

84  X 600 

12 

$ 8,240,500 

3 

84  X 600 

20 

8,885,720 

4 

84  X 60c 

24 

9,575,610 

5A 

84  X 600 

4i 

9,673,700 

5B 

84  X 600 

30 

11,328,120 

6 

84  X 600 

7 

8,757,^+90 

7 

84  X (HY) 

30 

9,338,030 

8 

84  X 600 

24 

8,58-C.720 

9 

34  X 600 

18 

7,504,280 

IQA 

84  X 6cX5 

25 

8,8l8,4oo 

Total. 


90,702,570 


lOB 

IW 

X 

uOO 

27.5 

'10, '424,090 

11 

X 

6oo 

( 

9,  S’Ll,  9 ,0 

Total 

19,946,060 

Lock  & 

dam  No. 

12 

to  Five -mile  Creek 

(Mile  274,4  to  322.0) 

7,170,470 

12 

■W 

X 

UX) 

It 

13 

84 

X 

600 

24 

0,0oi, 38o 

l4 

84 

X 

600 

18 

(",9  (”3,2oO 

15 

84 

X 

600 

18 

7,563,650 

16 

X 

600 

12 

6,546,180 

17 

84 

X 

600 

16 

,',04s,:;i0 

Total 

“45,098,070 
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TABLE  6 (CONT'D) 

SUMMARY  OF  FIRST  COST  OF  NAVIGATION  LOCKS 
REQUIRED  FOR  MULTIPLE  PURPOSE  TRINITY  RIVER  CHANNEL 
TO  FORT  WORTH,  TEXAS 


Lock 

number 

: Size  of 

: lock  ( f t . ) 

: Normal  : 

: lift  (ft.)  : 

Cost 

Five -mile  Creek 

to  Dallas  terminus  (Mile 

322.0  to  326.7) 

None 

Dallas  terminus 

to  Dallas  floodway  (Mile 

3cb.J  to  331.1) 

None 

Dallas  floodway 

(mile  331.1  to  338.8) 

18 

56  X 4oo' 

24 

$5,973,800 

Dallas  floodway  to  Fort  Worth  terminus  (Mile  338.8  to  362.8) 

19 

56  X 400 

23 

6,353,500 

20 

56  X 400 

23 

6,859,340 

21 

56  X 4oo 

28 

6,772,220 

Total  I9,9B5,060 


Fort  Worth  terminus  to  and  including  Riverside  bridges  (Mile  362.8  to 
369.8) . - None 

Total  - Mile  0.0  to  369.8 $l8l, 703,^60 

Note:  Estimated  first  costs  are  based  on  prices  as  of  January  I962. 

(1)  Costs  for  a lock  34  feet  wide  by  60O  feet  long  are  included  in 
Wallisville  reservoir  project  recommended  in  separate  report. 


42.  LOCK  DESIGN  INFORMATION.-  The  lock  sizes  selected  for  the 
proposed  multiple  purpose  channel  are  based  on  a project  formulation 
lock-size  study,  given  in  appendix  III.  The  study  considered  the  size 
of  barges  and  probable  make-up  of  the  barge  tows  that  would  be  used 
for  movement  of  the  prospective  commerce  on  the  channel,  the  water  de- 
mand of  the  locks  on  the  available  water  supply  for  lockages  and  the 
lockage  time  required  for  transits  of  the  standard  barge  tows  through 
the  locks.  The  study  shows  that  locks  with  clear  basin  dimensions  of 
84  feet  wide  by  6OO  feet  long  would  be  the  most  feasible  lock  size  for 
transits  of  tows  moving  on  the  channel  below  Dallas,  and  that  locks 
with  clear  basin  dimensions  of  56  feet  wide  by  400  feet  long  would  be 
most  feasible  for  the  channel  upstream  of  Dallas. 


43.  A lock  56  feet  wide  by  400  feet  long  is  recommended  for 
Wallisville  Dam  in  the  Chief  of  Engineers  report  contained  in  House 
Document  No.  215,  87th  Congress,  1st  Session,  to  serve  the  needs  of 
navigation  to  Liberty,  Texas,  with  such  modification  thereof  as  in  the 
discretion  of  the  Chief  of  Engineers  may  be  advisable,  including  a 
large  lock  if  found  justified.  The  project  formulation  lock-size  study 
shows  that  the  prior  recommended  56-  x 400-foot  lock  would  not  serve 
the  needs  of  prospective  commerce  on  the  multiple  purpose  channel  at 
the  Wallisville  Reservoir  Dam,  and  that  a 84-  x 600-foot  lock  would  be 
most  feasible  at  the  Wallisville  Dam.  Accordingly,  the  plan  of  improve- 
ment for  the  multiple  purpose  channel  provides  for  an  84-  x 600  foot 
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multiple  purpose  channel  provides  for  an  84-  x 600-foot  lock  at  the 
Wallisvllle  Dam.  The  cost  of  the  recommended  Wallisville  Reservoir 
project  is  estimated  at  $9,162,000,  which  includes  the  cost  of  pro- 
viding a lock,  84  feet  wide  by  600  feet  long,  in  the  Wallisville  Dam, 
as  set  forth  in  the  report  of  the  District  Engineer,  accompanying 
House  Document  No.  215,  87th  Congress,  1st  Session. 

44.  The  plan  of  improvement  proposes  that  I8  locks  be  of  the 
Arkansas  River  gravity  wall  type  design,  and  that  four  locks.  Nos.  5A, 

6,  lOB  and  11,  be  of  the  U-frame  type  design.  Pertinent  data  re- 
garding the  proposed  navigation  locks  are  given  in  table  7-  Plates 

19  and  20  show  a plan  layout  and  sections  of  a typical  gravity  type 
lock,  having  clear  basin  dimensions  of  84  feet  wide  by  6OO  feet  long. 
Locks  providing  clear  dimensions  of  56  feet  wide  by  400  feet  long  are 
of  similar  design  as  shown  on  plates  I9  and  20.  Plates  21  and  22 
show  a plan  layout  and  sections  of  the  U-frame  type  lock  lOB,  which 
illustrates  the  typical  features  of  the  other  U-frame  type  locks  N0S.5A, 
6 and  11.  Plates  23  and  24  show  the  log  of  borings  made  at  the  lock 
sites  which  were  considered  in  determining  the  foundation  requirements 
of  the  respective  locks.  The  plan  proposes  that  the  Arkansas  River 
type  of  locks  be  founded  on  steel  bearing  piles,  battered  in  two 
directions  to  withstand  lateral  loads.  With  respect  to  the  "u" -frame 
type  of  lock,  the  design  does  not  preclude  the  use  of  piling,  should 
detail  foundation  explorations  show  the  need  for  such  piling.  Avail- 
able data,  however,  does  not  indicate  the  need  for  such  piling  and 
they  are  not  provided  in  the  design.  To  reduce  seepage  losses  under 
and  around  the  lock  structures,  adequate  steel  sheet-pile  wallj,  20 
feet  maximum  in  length  have  been  provided. 

45.  The  requirements  for  diversion  and  care  of  water  during 
construction  of  the  several  locks  and  dams  varies  at  the  several  sites 
because  of  topographic  differences,  character  of  subsurface  materials, 
and  frequency  of  high  river  flows.  Based  on  preliminary  investigation, 
it  is  considered  that  earth  levee  coffer  dams  providing  protection 
against  a flood  ha\ring  a minimimi  frequency  of  occurrence  of  once  in 

10  years,  would  be  adequate  to  serve  the  needs  of  estimating  the  cost 
of  coffer  dam  construction  for  this  report. 

46.  Typical  illustrations  of  the  extent  of  coffer  dams  considered 
in  determining  the  estimated  first  cost  of  the  proposed  Trinity  River 
locks  and  dams  are  shown  on  site  maps  as  follows: 

Lock  and  Dams  No.  1 and  No.  2,  plate  I8,  page  35- 

Lock  No.  5B  and  Lock  and  Dam  No.  I9,  plate  I6,  page  32. 

Lock  No.  lOA  and  lOB,  plate  I7,  page  34. 

Lock  and  Dam  Nos.  6 and  11,  plate  25,  page  46. 
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k"] . The  estimate  of  cofferdam  cost  is  also  based  on  the  proposal 
that  one  cofferdam  be  provided  for  construction  of  both  lock  and  dam 
with  cost  of  cofferdam  construction  and  dewatering  proportionally  to 
the  lock  and  dam  on  the  following  basis; 

a.  Allocate  to  lock  cost,  the  estimated  cost  of  providing 

a separate  cofferdam  and  dewatering  required  for  construction  of  the 
proposed  lock. 

b.  Allocate  to  dam  cost,  the  difference  in  estimated  cost 
of  providing  a cofferdam  and  dewatering  required  for  construction  of 
the  proposed  lock  and  dam  compared  to  the  cost  of  providing  the  coffer- 
dam and  dewatering  determined  in  "a"  above  for  lock  construction. 

48.  The  estimates  of  costs  for  diversion  of  river  flows  during 
construction  are  based  on  available  topographic  maps.  An  outline  of 
the  lock  and  dam  unit  was  located  at  the  proposed  lock  site  on  the 
alignment  of  the  proposed  multiple  purpose  channel  shown  on  the 
topographic  map.  Where  it  apperared  that  the  existing  river  channel 
would  provide  for  river  flows  during  construction  of  the  lock  ana 
dam,  no  costs  were  provided  in  the  estimates  for  such  purpose.  Where 
a river  diversion  channel  was  required,  the  cost  of  providing  the 
channel  was  charged  to  construction  of  the  lock.  The  care  of  water 
during  construction  of  the  locks  and  dams  was  based  on  the  cost  of 
pumpage  required  to  remove  the  estimated  amount  of  seepage  from  the 
subsurface  earth  materials. 

49.  The  plan  of  improvement  provides  for  both  upstream  and 
downstream  guide  walls  to  be  400  feet  long  for  the  84  x 600-foot 
locks  and  300  feet  long  for  the  56  x 400-foot  locks.  Concrete 
block  or  riprap  paving  on  filter  blanket  would  be  provided  at  the 
base  of  the  guide  walls  to  prevent  erosion  and  scour,  also  on  the 
sloping  banks  extending  both  upstream  and  downstream  of  the  landward 
lock  wail  to  the  ends  of  the  guide  walls  to  a height  of  3 feet  above 
the  respective  pools.  The  guide  walls  for  all  locks  would  be  of 
similar  design  as  proposed  for  the  Arkansas  River  locks.  Plate  19 
shows  a plan  and  section  of  the  proposed  guide  walls. 

50.  The  upper  guide  wall  of  lock  5B  would  extend  to  elevation 

133.0  or  7 feet  above  maximum  conservation  storage  in  the  Livingston 
reservoir.  The  upper  guide  wall  of  lock  103  would  extend  to  elevation 
^69.?,  or  7 feet  above  maxim'um  conservation  storage  in  the  Tennessee 
Colony  reservoir.  The  upper  soilde  walls  would  be  inundated  by  floods 
having  a frequency  of  once  in  six  years.  Flood  stor-ge  to  elevction 

285.0  would  occur  once  in  100  years,  and  it  was  considered  'uneconomical 
to  provide  guide  walls  to  elevation  285. 0. 


VI -47 


4 


51.  Upstream  and  downstream  guide  wails  would  be  of  similar  con- 
struction, the  downstream  wall  differing  from  upstream  wall  in  that  it 

is  a larger  wall  and  would  have  a sheet  pile  cutoff  wall  provided  between 
the  cells.  The  first  monolith  of  the  guide  walls  adjacent  to  lock 
structure  would  be  a conventional  gravity  type.  Remainder  of  the  wall 
would  be  of  the  cellular  type  having  a reinforced  concrete  wall  supported 
by  bearing  piles  contained  in  steel  sheet  pile  cell  spaced  at  50-foot 
intervals.  The  concrete  walls  would  be  continuous  with  keys  spaced  at 
100-foot  intervals  through  which  the  impact  loads  would  be  distributed 
to  adjacent  supports.  Each  key  serves  as  an  expansion  joint.  Cells 
would  be  filled  with  sand  and  capped  with  concrete  and  would  protect 
the  bearing  piles  from  being  damaged  by  debris  and  to  dampen  the 
vibrations  from  in^iact  loads. 

52.  Both  the  upper  and  lower  miter  sills  of  the  proposed  22  locks 
excluding  lock  No.  1 in  the  Wallisville  dam,  would  be  set  a minimum  of 
15  feet  below  normal  pool  elevations.  The  length  of  lock  between 
pintles  are  as  follows : 

a.  Six  hundred  and  fifty  (650)  feet  for  the  84  x 600-foot 
U-frame  type  locks  5A,  6 and  11  and  the  gravity  type  locks,  excepting 
lock  No.  5B. 

b.  Six  hundred  and  seventy  (670)  feet  for  the  8U  x 600- 
foot  gravity  type  lock  No.  5B  in  the  Livingston  dam  and  the  U-frame 
lock  No.  lOB  in  the  Tennessee  Colony  dam  to  provide  for  the  proposed 
prtective  gate  guards  at  these  locks,  as  subsequently  described. 

c.  Four  hundred  and  thirty-five  (135)  feet  for  the 

56  X lOO-foot  gravity  type  locks  at  and  upstream  of  Dallas,  Texas. 

53-  In  connection  with  the  design  of  locks  No.  5B  and  lOB  in 
the  Livingston  and  Tennessee  Colony  dams,  respectively,  consideration 
was  given  ti.  the  advisability  of  hinged  gates  or  special  designed 
bulkhead  gate  which  could  be  installed  at  the  upper  end  of  the  locks 
to  prevent  loss  of  conservation  storage  from  the  reservoirs  in  the 
event  that  the  upper  gates  were  damaged  or  sprung  apart  by  accidental 
collision  of  a barge  tow.  Investigation  reveals  that  the  cost  of  pro- 
viding a set  of  sector  gates  upstream  of  the  lock  gates  would  be 
almost  prohibitive  and  that  special  designed  bulkheads  would  be  less 
expensive  but  could  not  be  easily  installed  under  high  head  flow  con- 
ditions. As  a protective  measure  to  prevent  collision  of  barge  tow 
and  gate,  the  plan  provides  that  a specially  designed  gate  giiard  be 
provided  on  both  sides  of  the  upper  gate. 

54.  Gate  guards  would  be  trussed  structures,  approximately  2.5 
feet  deep  and  designed  to  withstand  an  impact  load  of  250,000  pounds. 

The  guards  would  be  located  approximately  20  feet  clear  on  each  side 
of  the  upper  gate  and  would  span  the  full  width  of  the  locks.  The 
gate  guards  would  be  supported  and  actuated  by  a mechanized  device 
recessed  10  inches  in  each  wall.  When  the  gate  guards  are  in  pro- 
tective position,  they  would  be  mechanized  to  fluctuate  with  the 
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respective  pool  levels.  When  the  upper  gate  is  in  open  position,  the 
gate  guards  would  rest  on  the  lock  floor.  The  gate  guards  would  be 
synchronized  with  the  upper  gate.  The  plan  also  provides  for  a complete 
set  of  stop  logs  and  stiff  leg  derrick  at  each  lock  for  use  in 
maintenance  of  the  upper  gate,  which  could  also  be  used  in  an  extreme 
emergency  in  the  event  of  a gate  gtiard  failure  and  subsequent  damage 
to  the  uppf r gate. 

55.  All  miter  gates  would  be  horizontally  framed.  For  estimating 
purposes  the  heights  of  the  gates  were  considered  from  one  foot  below 
the  top  of  the  sills  to  two  feet  above  the  upper  pools.  The  majority 

of  upper  gates  are  identical  in  height  and  would  be  interchangeable  with 
locks  of  corresponding  widths.  Spare  lover  gates  may  he  sectionalized 
to  permit  later  assembly  into  complete  gates  of  heights  required. 

This  planning  is  desirable  to  provide  spare  gates  to  shorten  the  time 
navigation  would  be  stepped  in  the  eve.it  of  serio\;s  damage  to  a set  of 
gates.  While  it  is  not  practical  to  pro-^lde  spa.re  gates  for  each  set 
of  service  ga.tes,  standardizing  the  upper  gates  and  sections lizing  the 
lower  gates  would  pennj.t  a lim.ited  number  of  si^re  gates  for  the  navi- 
gation system.  Hydraulic  equipment  is  used  to  operate  tainter  valves 
and  miter  gates  with  electric  motors  pro\'lding  power. 

56,  Tr-ussed  stop  log  b'olkheads  have  been  selected  as  the  type 
of  closure  equipment  to  be  used  at  the  locks.  Excepting  locks  ?B  and 
lOB,  closure  system.-?  for  Trinity  River  locks  are  not  required  to  pre- 
vent loss  of  pools.  It  is  therefore,  not  essential  that  cios'ire 
equipment  be  available  at  each  lock  site.  To  meet  this  requirement  it 
is  proposed  to  provide  each  lock  witn  the  necessary  fixed  squi.njient 
and  to  pro\-lde  closure  equip.ment  at  selected  storage  points.  This  plan 
anticipates  division  of  the  system  into  groups  of  locks.  Central  storage 
yards  would  provide  tj.*ansporting  and  lifting  equipment,  and  a suf- 
ficient number  of  stop  logs  to  close  one  end  of  any  lock  in  the  group 

of  locks  served  by  that  storage  point.  Spare  gates,  valves,  valve 
bulkheads,  pintle,  hinges,  etc.,  may  aisc  be  located  at  central 
storage  yards.  Cuide  vallo  on  che  land  side  vo'uLd  be  giavlty  walls 
similar  to  the  first  monoliths  of  the  guide  walls  beyona  the  ends  of 
the  intake  and  outlet  moncliths. 

57-  The  p,lans  for  lock  Ncs,  and  iOB,  iccated  in  the  Livingston 
and  Tennessee  Color.y  Reservoir  dams,  respectirely,  provide  for  extend- 
ing the  upper  gate  bays  and  a po.rtion  of  the  lock  walls  to  the  tep  of 
respective  dams  at  ele'-^tion  .I'lQ  and  3^5  .*  generally  as  shown  on  plate  21. 
The  top  of  the  dams,  would  be  widened  to  form  esplanade,  100  feet  wide 
by  200  feet  long,  on  both  sides  of  the  lock  struct'ure.  A single  lane 
bascule  bridge  would  be  provided  at  top  of  the  gate  bay  vails  to  pro- 
vide a crossing  of  the  locks  for  such  purposes,  as  operation  and 
maintenance  of  the  lock  structures,  and  inspection,  maintenance  and 
repair  of  the  ear-th  dcnus,  as  may  be  required. 


58.  Excluding  locks  Nos.  pB  and  lOB^  the  other  locks  would 
have  a 150-foot  square  esplanade  adjoining  the  upper  gate  bay  land- 
wall  which  would  have  a top  elevation  equal  to  or  greater  than  the 
lock  wall  elevation  and  would  connect  with  the  access  road  to  the 
lock  sites. 

59*  The  plan  provides  for  minimum  berm  filling  behind  the 
land  wall  of  the  gravity  type  locks  from  the  esplanade  on  a gradient 
of  0.5  percent  to  an  elevation  three  feet  above  the  tailwater  ele- 
vation of  the  design  operating  discharge  of  the  multiple  purpose 
channel  at  the  downstream  end  of  the  landwall.  Typical  illustrations 
of  the  berm  behind  the  land  lockwall  are  indicated  on  site  maps  shown 
on  plates  I6,  17,  I8  and  25. 

60.  • ESTIMATED  COST  OF  LOCKS.-  Detailed  estimates  of  first  costs 
of  a X 600-foot  gravity  type  lock  No.  U,  a X 600-foot  U-frame 
type  lock  No.  6,  and  a 58  x 400-foot  gravity  type  lock  No.  I9  are 
shown  in  table  6.  The  gate  and  valve  machinery’  and  electrical  costs 
were  established  by  application  of  the  Engineering  News  Record  Cost 
index  factors  to  costs  of  similar  items  of  construction  of  prior 
projects.  The  detailed  estimates  of  costs  shown  in  table  8 are 
typical  illustrations  of  determing  the  estimated  first  cost  of  the 
other  proposed  locks,  copies  of  which  are  excluded  from  this  report 
to  eliminate  more  or  less  repetitious  material.  A summary  of  the 
estimated  first  costs  for  each  of  the  22  proposed  locks  is  given 
in  table  6,  page  38  . 
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6l.  SUMMARY  OF  NAVIGATION  DAMS  (INCLUDING  COSTS).-  The  plan  o: 
improvement  for  the  multiple  purpose  channel  provides  for  the  constn 
tion  of  17  movable  dams  and  one  overflow  dam,  to  serve  in  conjunctioi 
with  the  proposed  navigation  locks  and  the  Wallisville,  Livingston 
and  Tennessee  Colony  R ;servoir  Dams,  to  form  and  maintain  navigation 
pools  that  would  overcome  the  fall  of  the  river  to  provide  for  navlgi 
tion  to  Fort  Worth  and  facilitate  the  passage  of  river  flows  and  dri: 
The  locations  of  the  proposed  deims  are  shown  on  the  general  plans, 
plates  k throu^  11,  and  in  profile  on  plates  12  through  15,  pages  1 
to  29  . The  first  costs  of  the  propose!  17  movable  dams  and  the  ovej 
flow  spillway  dam  No.  11  is  estimated  at  $45,491,000,  as  shown  in  tal 


TABLE  9 

SUMMARY  OF  FIRST  COSTS  OF  NAVIGATION  DAIE  REQUIRED  FOR 
THE  MULTIPLE  PURPOSE  CHANNEL  TO  FORT  V/ORTH,  TEXAS 


Dam 

No. 


Number  and  size 
of  talnter  gates  (ft.) 


Cost 


Houston  Ship  Channel  to  upper  reach  of  Wallisville  R eservolr  (Mile  0 

to  33-5)  , ^ 

1 4 - 40x20(1)  (2) 

Upper  reach  of  Wallisville  Reservoir  to  head  of  authorized  channel 


to  Liberty  (Mile  35'5  to  4y.4) 


None 


Head  of  authorized  channel  to  Liberty  to  Tennessee  Colony  dam  (Mile 

to  233-?)  ^ 

4ox3i 
40x34.5 
40x36 


2 

3 

4 

5A  & 

6 

7 

8 

9 


5B  Livingston  Dam 


7 - 
6 - 
6 - 
(3) 
5 - 


$2,277,280 

2,623,3^+0 

3,565,170 


5 

5 

6 


40x44 

40x44 

4o>^2 

40x46 


Total 


3,003,580 

2,672,950 

2,520,250 

19,77^,350 


Tennessee  Colony  Dam  to  lock  & d^  No.  12  (Mile  233»5  to  274.4) 
lOA  & lOB  Tennessee  Colony  Dam  (4) 

11  (5)  2A12,930 

Total  2,112,930 


Lock  & dam  No.  12  to  Five-mile  Creek  (Mile  274.4  to  322.0) 


12 

13 

14 

15 

16 

17 


5 

6 
5 
5 
5 
5 


40x28 

40x32 

40x26 

40x24 

40x27 

40x30 


Total 


2,030,710 

2,758,760 

2,042,640 

2,071,750 

1,859,300 

2,177,930 

12,941,090 


Five-mile  Creek  to  Dallas  Terminus  (Mile  322.0  to  326.7)  - None 


7.4 


TABLE  9 (COrJT'D) 

SUMMARY  OF  FIRS^ 

THE  MlJLirPLE  PURPOSE  CHAIMEL  TO  FORT  WORTH,  TEXAS 


Dam 

No. 


Number  and  size 
of  tainter  gates  (ft.) 


Cost 


Da  lie.  s 

Terminus  to  Dal 

•las  FI 

ooduay  (Mil 

e 326.7  to  331, 

, 1 ) - None 

Dallas 

Fioodw.-y'  (Mil? 

331.1 

to  338. 6) 

$ 2,356,080 

lo 

h 

- 40x34.5 

D£.l~!ja.s 

Floodway  to  For 

■t  Wort 

n Terminus 

(Mile  338.3  to 

362.8; 

19 

c 

- 4C>i?4 

2,813,170 

20 

5 

- 40x28 

2,302,610 

21 

6 

- 4ox3-1 

2,690,770 

Total 

8,300,550 

Fort  Worth  Terraini:.s  tc 

- a.nd  i 

ncluding  Ri 

'■erside  bridges 

> (Mile  362.8 

- 

Total  Mile  0.0  to  369.6 


$45,4-91,000 


Note:  Estimated  fir.st  co£^s  are  based  on  prices  as  of  January  19b^ 

(1)  In  addition,  tbe  recommended  Waliisville  Reservoir  Dam  would 
provide  an  overflo\  spillway  about  20,100  feet  long  having  a 
crest  at  elevation  4.0. 

(2)  Costs  are  included  in  the  Wailisville  Reserv-oir  report. 

(3)  Crated  spillway  of  Livingston  Peser'.'Oir  would  control  the  rive: 
discnerges  passing  lock  5-A  & 5£« 

(4)  Gated  spillway  of  Tennessee  Colory  Re--er'.’r,ir  would  control  tb 
river  discharges  passing  lock  lOA  Sc  103. 

(5)  Dam  No.  il  would  consist  of  nr.  overflow  spillway  without  mo'/al 

gates  having  a lengtn  of  about  feet  with  crest  at  eie\-a" 

275.0  and  a low  flow  spillway  TeCXU  feet  long  with  crest  at  ele' 

271.0. 


62.  DESIGN  imiRMrMTON  CN  DAi-S.-  A prsliminar^i  study  mov- 
able dams  with  non-submers-ble  tainter  gates  60,  6c  , and  4C  feet  li 
indicates  tnat  the  V.'-fcot  gates  provide  more  desi’^abie  proportion! 
offers  gi*eater  economy  in  bulKhends , hci sting  equip.nent  and  bjundJ.ii 
bu?-kheads.  Accordiiigly , for  tbe  pui'sose  of  tnis  report,  the  plan  ] 
for  non-subToernible  tainter  gsts-’s,  4C)  feet  long,  for  all  movable  d! 
It  also  provides  for  the  taintev  gs.ce  sills  to  be  set  at  the  desigi 
tom  ele'/ation  of  the  rrcltipb:-  purpose  rtoproaon  channel  at  each  sit< 
prevent  silting  of  the  npctre.am  pool.  The  top  of  gates  are  set  tw( 
Mglier  tVian  the  upper  pool  <Jlcvation  to  pioTide  one  foot  of  freeboi 
an  additional  one  foot  of  storage  over  and  abo'.'e  the  noxtnal  pools  ' 
variations  in  water  de'^ji.nd,  TV:  number  of  gates  at  each  dam  were  1 
by  the  criterion  tna ..  tbe  swell  borvi  should  not  exceed  one  foot  wb 


Charging  the  capacity  of  the  cbaruiel  at  t)\at  point.  Pertinent  data 


ceming  desipf:  cleiTitions,  type  oi  foun-iation  and  the  number  and  s 
tainter  gates  for  eacji  dam  are  giver  in  tobl.  10. 


LT\ 


r 


I 

L 


w 


K 


w 

•p 

0 

Cp 

-P 

■ , ^ 

cti 

(!) 

N 

•H 

u 

cn 

0 

• • 

-P 

c! 

• 

•H 

o 

cd 

E-i 

a 

* • 

O 0 

•r-l  -p 

•p  ai 

1 — ! 

cd  5d 

rH 

> 

•P 

0 Ip 

CO 

H O 

w 

Ch 

• * 

o u 

-P 

cd 

G 

0) 

o 

B 

•H  0 

■P 

P>  bD 

tJ  nj 

> ^ 

cd 

0 O 

rH  P> 

c« 

W CO 

• « • • 

rH 

G 

' 

O g 

c 

•rl  5 

o 

■P  E 

•p 

Ctf  -rl 

-p 

> i«! 

cd 

0 Cd 

qD 

rH  c 

•p 

w 

> 

cd 

..  .. 

G 

P* 

-P 

Ch  G 

0 

0) 

iJ 

<p 

.. 

•• 

G 

G 

(1) 

o 

P^ 

•rf 

Pi 

-p 

• • 

o 

rH 

0 

G 

rH 

(1) 

O 

? 

o 

O 

Ph 

rH 

0 

0 

C 

rH 

S 

E 

x: 

o 

d 

Dam 

( — 1 i—l  -d  VO 

d-  d CM  VO 

CM  CO  CO  CO 

d"  d-  d"  d" 

X X X X 

X X X X 

oooo 

oooo 

d J d-  d- 

d"  -d  -d  d- 

d P-VOVO 

ICN  CCN  ICNVO 

(D 

O O 

o o 

o 

CD 

1>- 

1 — 1 

(CN  (ON  CO 

1 1 

rH 

mvD 

rovo 

ON 

rH 

rH  rH 

rH 

O 


o o 


OJ  CVl 


o o o o 


V£)  VO  Q 

H (V)\0 


O O O O 


■ O J-  CO 
ro  OJ  H 


O O O O 


CO  CO  QJ  O 
rovO  ON  rH 
I — I rH  fH  CM 


oooo  oooo 


O -:!•  VD  VO 
iH  CO 


r-|  CO  CO 


CO  COVD 

rH 


ir\ 


CO  OJVOJ-  t^O-^-d-cO  rH 

OQOOOQOOQQ 


LPvVO  LO  crv  LTv  LTV  LTV  VO  VO  VD 


O LT\  O 

o o 

o o 

o o o 

O o O LA  o o o 

CO  CO  VO 
rH  CM 

VD  VD 
CT\  CM 
rH 

CM  VO 
LO'-O 
H rH 

CO  CO  CM 
LT\  O 

CM  OJ  ro 

CM  rH -4-  OJ  MD  rH 

CM  ro^  VD  o CM  LA 
CO  ro  fO  ro-4*  -4-  -4* 

O O O 

o o 

o o 

O O O 

o o o o o O o 

o CA 

^8 
rH  rH 

O (^J 
<M  OJ 

ICN  CO  VO 
O CMd- 
CO  CO  CO 

C\CQ  rH  C-  CM  Cv:  C- 
lAVO  (3N  rH  COVO  CO 
CO  CO  ro_d  d-  d-  -d 

oooooooooo 


VO  CJVf-LrVC—COf-lOCOrH 
COOCMJ-MVO-OVOJLCVCO 
CM  m CO  CO  CO  CO  CO  J-  j- 


OOOOOOOOOO 


J--ci-COCO  CMVDJ-COCOCO 
HCMrHrHrHrHCMCMCMCM 


OOOOOOOOOO 


^OOVOJ-  OCMVO^CMO 
cpOCM-d-crvC-CJvCMLOCO 


CJ  CO  CO  CO  CO  CO  CO  J-  . 


OOOOOOOOOO 


O^COVO^VD  CMVOJ-  CM 
CO  O CMJ'  crvt^(?VCM  iTv 
CM  CM  CO  CO  CO  CO  CO  CO  j-  ^ 


O UOCO  LTN 
ro  O CO 


CM  CM  UO  CO 

CT\  00  lA  CT\ 


;0  C-  ON  J• 
CM  J-  uo  f- 


C—  CO  A-  C~- 
CO  O rH 
rH  rH  CM  CM 


ON  CO  rH  LCN  rH  rH  I — I rH 

• •VD  COCOCMCO  COLTNCOrH 

cO-d" 

LCN  C-VD  COVOrHC-rHCMrHQ 
CM  CM  CO  C7N  O rH  rH  CO-d  laVD 
CM  CMcococococococo 


ICM 

iH  CM  CO^ 


rVD  i^CO  Ov' 


CM  co-d  lAVO  C-CO  (?N  O rH 
T-HrHrHrHrHrHrHrHCMCM 


VI-54 


Assumed  to  be  ele”’'’tLon  of  maximum  operating  discharge  of  the  multiple  purpose  channel  at  navigation 


53.  Based  rt ^ face  Investigation  al 
lock  site,  consisting  of  one  ^ -re  . orlng,  it  wac  concludec 
all  dams  be  foonaed  on  bearing  ~i_es  battered  in  two  diret 
to  withstand  lateral  *oads.  St'-i.  bearing  piles  (i4BP73) 
selected  as  foundation  plltr^  bc.'iuse  of  the  anticipated  ] 
driving  conditions  at  many  sites.  Tlie  foundation  bearing 
were  considered  to  be  driven  to  a Sufficient  depth  to  dev( 
friction  to  resist  the  imposed  leads.  Steel  sheet  pile  ci 
walls  would  be  provided  at  the  upstream  edge  of  the  gate  i 
and  the  downstream  edge  of  the  stilling  basin,  with  wall  ( 
to  the  steel  piling  wall  beneath  the  lock  structure  and  tl 
off  wall  beneath  the  storage  yard.  Information  concerning 
diversion  and  care  of  water  during  construction  of  the  dai 
given  in  paragraph  48  of  this  appendix.  Plates  23  and  24 
the  log  of  borings  made  at  lock  sites  which  were  consider* 
connection  with  the  founde.tion  requirements  for  the  seven 
navigation  dams. 

64.  The  plan  proposes  that  gane  sill  monoliths  be  d: 
on  the  center  line  of  gate  width  mo  provide  48-foot  sill  i 
liths  to  serve  as  foundation  for  each  pier.  Ail  piers  wo\ 
8 feet  wide  and  their  lengths  wo'uld  provide  for  both  upst] 
and  downstream  bulkhead  recesses,  service  bridge  supports 
gate  trunnion  anchorages . The  triinnions  are  set  in  horiz* 
position  above  the  regulated  two  percent  flood  discharge  * 
tion  at  the  dam  and  the  radius  of  the  gate  is  long  enough 
permit  the  bottom  of  the  skin  plate  to  meet  the  hoiizonta! 
at  an  angle  of  not  less  tlcan  4o  degrees  and  provide  5 fee' 
clearance  above  naximum  high  v»E,ter.  llie  top  elevation  of 
stream  nose  of  the  pier  and  the  s.butment  would  be  at  leas' 
above  highwater  at  the  dam  si'te. 

65.  The  service  bridge  would  be  centered  on  a verti( 
to  the  arc  of  the  gate  and  set  high  enough  so  -that  low  st* 
clear  the  arc  of  the  ga-te  in  raised  position.  Electric  h( 
raising  the  gates  wo'uld  be  mo'.ir.ted  between  the  sem'ice  br: 
girders.  The  creme  provided  for  handling  emergency  bulkh* 
been  estimated  as  a "locomctli'e  crane"  on  rails,  but  futu] 
sho'uld  include  considei’atior  of  mobile  cranes  which  could 
at  more  than  one  dam.  Upst.-'eam  b'jlidieads  were  estimated  < 
basis  of  providing  each  dam  with  b..ilkheads  to  c2.ose  one  gj 
one  foot  above  the  maximum  ravlgaticn  s'tage.  Downstream  ^ 
are  estimated  on  the  lasts  that  one  complete  set  of  downs' 
bulkheads  (for  one  gat.e  only)  'wo'iid  be  provided  to  serve  ' 
with  closure  of  one  gate  bay  being  provided  for  a height  r 
between  the  low  pool  and  the  maximum  navigation  stage. 


66.  Excavation  for  the  dams  includes  the  excavation  req^uired 

to  provide  both  an  upstream  approach  channel  and  a downstream  dischari 
channel.  The  upstream  approach  channel  would  have  a width  equal  to 
the  width  of  the  dam  extending  upstream  to  200  feet  above  the  up- 
stream and  of  the  riverside  lock  guidewall,  then  a 1000-foot  transi- 
tion to  Join  with  the  multiple  p'urpose  channel,  all  with  channel 
bottom  at  the  gate  sill  elevation.  The  discharge  crnnnel  would 
have  a width  equal  to  the  width,  cf  the  dam,  extending  to  200  feet 
below  the  downstream  end  of  the  guidewall  then  a 1000-fcot  transi- 
tion to  Join  with  the  multiple  purpose  channel.  Do-wnstream  from 
the  dam  the  channel  bottom  elevation  would  be  the  same  as  the 
stilling  basin  end  sill  elevation  to  near  the  end  of  the  lock  wall, 
then  sloped  to  the  multiple  p'orpose  channel  bcttom  elevation  at  the 
Junction  of  the  two  channels.  All  permanent  earth  slopes  were 
assumed  to  be  1 on  3.  Precast  concrete  blocks  on  a gravel  filter 
blanket  wo’uld  be  provided  to  protect  earth  slopes  adjacent  to  the 
storage  ;yard,  the  approach  channel  for  15  feet  upstream  from  the 
gate  sill,  and  the  discharge  channel  for  2p  feet  d.ovnstream  from 
the  stilling  ‘oasin,  as  shown  on  plates  19  and  21,  pages  40  and  k2. 

67.  The  plein  of  improvement  proposes  that  tam  No.  11  be 
located  within  the  Tennessee  Colony  Reservoir  upstream  of  the  mouth 
of  Cedar  Creek  to  form  and  maintain  pool  No.  11  at  normal  elevation 
of  270  feet,  generally  as  shown  on  plate  25,  page  i+6.  When  conser- 
vation storage  in  Tennessee  Colony  Reservoir  is  fully  depleted,  the 
top  of  lower  navigation  pool  below  dam  No.  11  vould  be  at  elevation 
235-0  with  bottom  at  elevation  223.  Under  maxirn'mi  flood  storage 
conditions  in  Tennessee  Colony  Reservoir  to  elevation  265,  pool  No.  1'. 
would  be  inundated  to  a depth  of  15  feet.  Preliminary  investigations 
indicate  that  an  overflow  spillway  cam  at  this  location  would  be 
more  economical  than  a mcvable  dam  with  either  submersible  or  non- 
submersible  tainter  gates.  Aeccrdingly,  the  plan  of  improvement 
proposes  that  dam  No.  11  consist  of  an  overflow  ra.T  about  5>?UU 

feet  long  extending  from  lock  No.  11  across  the  Trinity  River  flood 
plain.  The  dam  would  consist  of  an  uncontrolled  spillway  5>5UU 
feet  long  of  paved  earth  em'oankment  with  crest  at  elevation  275 -Oj 
and  a low-water  uncontrolled  concrete  spillway  2'X>  feet  long  with 
crest  at  elevation  27I.O,  or  one  foot  above  prcp-osed  normal  elevation 
of  pool  No.  11,  and  a stilling  basin  at  elavation  2l8.  The  low- 
water  spillway  wo'old  be  fo’undsd  on  timber  piling  and  would  be  of 
design  similar  to  that  shown  cn  plates  1+  and  5 accompan./ing  engin- 
eering manual  1110-2-2400, 


Vl-06 


68.  ESTIMATED  COST  OF  DA^6.-  Detailed  estimates  of  first 
cost  for  daniR  Nos.  U,  6 and  19  are  shown  in  table  11.  The  estimated 
quantities  of  construction  materials  were  determined  for  about  20 
items  that  varied  with  site  conditions  and  design  requirements.  The 
other  items  of  costs  were  based  on  curves  or  formulae  which  were 
either  derived  from  similar  items  of  dam  construction  considered 
in  the  1938-39  Trinity  River  studies  made  in  connection  with  House 
Docvnnent  No.  403,  T7th  Congress,  1st  session,  or  directly  from 
the  cost  items  for  the  Mississippi  River  dam  No.  24,  with  appropriate 
adjustments  made  to  reflect  the  quantities  required  for  the  40-foot 
gates  in  lieu  of  the  80  foot  gates  used  at  dam  No.  24  and  in  the 
1938-39  Trinity  River  studies.  The  detailed  estimates  shown  in 
table  11  are  considered  to  be  typical  illustration  for  determining 
the  estimated  first  cost  of  the  other  proposed  movable  dams,  copies 
of  which  are  excluded  from  this  report  to  eliminate  repetitious 
material.  The  estimated  cost  of  dam  No.  11  is  based  on  a detailed 
quantity  survey  of  the  construction  items  required  for  the  proposed 
dam.  Cost  for  dam  No.  11  and  other  dams  are  shown  in  table  9> 
page  52  . 
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69.  SUMMARY  OF  HIGHWAY  RELOCATIONS  (INCLUDING  COSTS).-  The 
estimated  cost  of  highway  relocations  within  Tennessee  Colony  Reservoir 
are  included  in  the  cost  estimate  of  Tennessee  Colony  Reservoir  given  in 
this  appendix.  The  construction  of  the  multiple -purpose  channel  would 
require  48  bridge  relocations  of  which  20  would  be  partial  modification 
of  existing  bridges,  10  would  be  complete  replacement  of  existing 
bridges  and  l8  would  be  new  bridges  over  land-cut  channels.  The  re- 
location cost  for  individual  alterations  varies  from  $1,866,000  to 
$116,000  and  totals  $44,024,000.  Data  and  cost  thereon  are  shown  in 
table  12.  The  Texas  Highway'  Departiaent  reports  that  its  present  long- 
range  plan  includes  construction  of  up  to  12  additional  highway  crossings 
of  the  Trinity  River  within  the  next  15  years.  The  Highway  Department 
states  that  two  bridges  on  the  planned  Interstate  Highway  635  loop  crossing 
at  Dallas  have  been  authorized  and  funded  for  preliminary  engineering 

this  year  and  one  bridge  on  Farm  to  Market  Road  162  in  Liberty  County  has 
been  authorized.  The  other  nine  crossings  are  in  '/arious  stages  of  program 
planning.  Definite  information  as  uo  the  exact  location,  size  and  type 
of  construction  of  these  crossings  was  not  a^^ilable  at  the  time  this 
report  was  prepared  and  costs  were  not  estimated  for  any  modification 
that  might  be  required  for  project  p\irposes.  However,  the  contingency 
item  in  the  cost  estimate  is  considered  adequate  to  cover  such  modifi- 
cation of  additional  bridges  that  might  be  built  prior  to  construction 
of  the  multiple -purpose  channel. 

70.  HIGHWAY  DESIGN  INFORMATION.-  All  highway  bridges  over  the 
proposed  multiple  purpose  channel  including  the  highway  bridge  in  the 
Tennessee  Colony  reservoir  are  based  on  providing  a minimum  vertical 
clearance  of  50  feet  above  maximum  navigation  elevation  and  a minimum 
horizontal  clearance  of  250  feet  between  fenders  for  bridges  located 
between  the  mouth  of  the  Houston  Ship  Channel  and  the  Dallas  Terminus. 

A minimum  horizontal  clearance  of  225  feet  between  fenders  would  be 
provided  for  bridges  located  between  the  Dallas  and  Fort  Worth  Termini. 

A side  slope  of  two  horizontal  to  one  •'/erticai  was  assvaned  for  embank- 
ments. Based  on  these  clearance  requirements,  the  length  of  span 
required  for  the  channel  would  be  300  feet  for  bridges  located  below 
Dallas  and  2'fk  feet  for  bridges  located  above  Dallas.  In  general, 

the  design  loads  used  for  highway  bridges  were  H20-S-16  for  interstate 
highways  and  H20-S12  for  state  highway  bridges.  Maximum  grades  used 
were  3 >5^  for  interstate  highway  bridges  and  5»0^  for  state  highway 
bridges.  A typical  bridge  is  shown  on  plate  26. 

71.  Earth  fill  approaches  to  bridges  would  be  provided  to  a 
maximum  height  of  20  feet  above  natural  ground.  Earth  embankments 
will  not  be  used  in  floodways.  Trestles  consisting  of  concrete 
girder-spans  on  concrete  piles  would  be  used  in  floodway  in  place  of 
earth  embankments.  Approach  spans  would  consist  of  prestressed  con- 
crete beams  and  concrete  deck.  The  center  span  of  a three-span  con- 
tinuous plate  girder  with  concrete  deck  would  span  the  project  channel. 
Timber  pile  fender  systems  would  be  provided  on  the  channel  side  of 
bridge  pieis  adjacent  to  the  navigation  channel.  Table  13  gives  in- 
formation concerning  design  data  considered  in  determining  the  estimated 
first  cost  of  the  hgibway  bridges  for  the  multiple -purpose  Trinity  River 
channel  to  Fort  Worth,  Texas.  Table  14  gi'/es  information  concerning  the 
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Tennessee  Colony  Dam  to  Lock  8e  dam  No.  12  (Mile  233.^  to  27^.4) 

U.S.  Hwy  No.  287  2^9.99  cost  estimate  for  Tennessee  Colony  Reservoir. 

State  Hvy  No.  3I  26^4-. 52  See  cost  estimate  for  Tennessee  Colony  Reservoir. 


SUMMARY  OF  ESTIMATED  FIRST  COST  AND  COMPONENT  LENGTH 
OF  HIGHWAY  BRIDGES  REQUIRED  FOR  MULTIPLE  PURPOSE 
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TABLE  12  (CONT'D) 

MMARY  OF  ESTIMATED  FIRST  COST  AND  COMPOflENT  LENGTH 
OF  HIGHWAY  BRIDGES  REQUIRED  FOR  MULTIPLE  PURPOSE 
IRINITY  RIVER  CHANNEL  TO  FCRT  WORTH,  TE5CAS 
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(2)  Estimated  cost  of  adding  seven  30-Poot  concrete  girder  spajis  on  left  approach  and  nineteen  30*foot 

concrete  girder  spans  on  right  approach  plus  earth  fill  approach  at  the  right  end  of  bridge . 

(3)  Estimated  cost  of  adding  seven  3^-foot  concrete  girder  spans  on  left  approach  and  nineteen  30-foot 

concrete  girder  spans  on  the  right  approach  plus  earth  embankment  at  the  right  end  of  bridge . 
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TABLE 

DATA  RELATIVE  TO  INCREASED 
HEIGHT  OF  HIGHWAY  BRIDGES  REQUIRED 
FOR  MULTIPLE  PURPOSE  TRINITY  RIVER  CHAITNEL 


Name  of  bridge 

: Channel: 
: mile  : 

Elevation 
Existing  : 

of  roadway: 
: Proposed  : 

: Increased 

: bridge  height 

Interstate  Hwy  10  (Eastbound) 

30.36 

l4 

58 

44 

Interstate  Hwy  10  (Westbound) 

30.37 

14 

58 

44 

U.  S.  Hwy  No.  90  (Eastbound) 

47.84 

29 

77 

48 

U.  S.  Hwy  No.  90  (Westbound) 

47.90 

29 

77 

48 

State  Hwy  Ho.  105 

75.78 

72 

121 

49 

U.  S.  Hwy  No.  59 

91.86 

98 

134 

36 

County  Road 

98.90 

103 

163 

60 

U.  S.  Hwy  No.  190 

111.54 

i4n 

191 

51 

State  Hwy  No.  19 

136.15 

148 

196 

48 

State  Hwy  No.  21 

171.63 

176 

210 

34 

State  Hwy  No.  7 

196.68 

202 

235 

33 

U.  S.  Hwy  No.  79  & 34 

220.55 

239 

271 

32 

U.  S.  Hw;>-  No.  287  (1) 

249.99 

294 

349 

45 

State  Hwy  No.  3I  (l) 

264.52 

294 

349 

45 

State  Hwy  No.  1129 

285.60 

322 

355 

33 

State  Hwy  No.  3^ 

298.04 

349 

381 

32 

Malloy  County  Road 

3:1^. 84 

391 

4l8 

27 

Belt  Line  Road 

315.57 

396 

420 

24 

Dordy  Perry  Road 

319.92 

4oo 

434 

34 

State  Hwy  Loop  12  (Eastbound) 

326.19 

4l0 

439 

29 

State  Hwy  Loop  12  (Westbound) 

326.20 

4l0 

439 

29 

Interstate  Hwy  No.  4^  (Northbound) 

328.46 

429 

44l 

12 

Interstate  Hwy  No.  45  (Southboxaid) 

328.47 

432 

44l 

9 

Forest  Avenue 

330.65 

425 

442 

17 

Corinth  St. 

331.41 

429 

457 

28 

Cadiz  Street 

332.22 

429 

457 

28 

Interstate  Hwy  35  E 

332.28 

432 

457 

25 

Hoijston  St. 

332.61 

433 

457 

24 

Dallas -Ft.  Worth  T-urnpike 

333.1^ 

436 

457 

21 

Commerce  St. 

333.50 

434 

457 

23 

Continental  St. 

333.93 

435 

458 

23 

Sylvan  Ave. 

334.89 

4o8 

458 

50 

Hampton  Road 

336.33 

44o 

46o 

20 

Westmore^!>end  Road 

337.26 

415 

46o 

45 

State  Hwy  Loop  12 

340.39 

445 

462 

17 

Meyers  Road 

342.94 

440 

485 

45 

Belt  Line  Road 

345.25 

454 

485 

31 

State  Hwy  No.  360 

350.75 

450 

486 

36 

F.M.  Road  No.  157 

354.00 

474 

513 

39 

Arlington-Bedford  Road 

357.00 

481 

513 

32 

Arlington-Smithfield  Road 

359.95 

487 

5l4 

27 

U.  S.  Hwy  Loop  820  (Northbo'utid) 

362.11 

510 

54i 

31 

U.  S.  Hwy  Loop  320  (Southbound) 

362.12 

510 

541 

31 

Handley-Ederville  Road 

362.70 

50C 

541 

4i 

UT  Based  on  highvay  bridge  required  for  single  pvirpose  Tennessee  Colony  flood 
control  reser'/oir  euid  its  modification  to  provide  clearance  for  navigation. 
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TABLE  15 

DETAILED  ESTIMATES  OF  FIRST  COST 
FOR  U.S.  HIGHWAY  BRIDGE  NO.  90(WESTB0UHD) 

AT  CHANNEL  MILE  47.88  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER  CHANNEL 

TO  PORT  WORTH 

The  U.  S.  Hi^way  No.  90  (westbound)  new  bridge  would  be 
constructed  over  cutoff  channel  at  mile  47.88  consisting  of  780- 
foot  continuous  plate  girder  unit  (24o-300-24o),  thirty-seven  50-foot 
prestressed  concrete  beam  approach  spans  and  earth  fill  approaches 
to  a maximvutt  height  of  20'  above  natural  ground.  The  bridge  was 
designed  for  H20-S16  loading  with  a 28-foot  roadway  on  3*5^  grade. 
Fender  system  would  be  provided  for  pier  protection.  Approximately 
850'  of  approach  spans  on  west  end  of  existing  bridge  over  Trinity 
River  and  entire  relief  structure  located  0.5  miles  west  of  the 
river  would  be  removed.  Eastbound  bridge  would  be  used  for  maintaining 
traffic  during  construction  of  new  bridge. 


Item 


No. 


1. 


2. 


3. 


4. 


Description  Quantity 


Earth  fill  approaches  (l) 
a.  Earth  fill 

8,880 

b.  Approach  Rd(Conc  pvmt. 
and  sub -base) 

250 

Subtotal 

Abutment  Bents  (l) 
a.  Structural  excavation 

25 

b.  Class  "A"  concrete 

30 

c.  Reinforcing  steel 

4,550 

d.  Concrete  piling 

440 

e.  Cone.  riprap(Cla8s"B" ) 

115 

f.  Cement 

45 

Subtotal 

Interior  Bents  (35) 
a.  Structural  excavation 

1,225 

b.  Class  "A"  concrete 

1,505 

c.  Reinforcing  steel 

240,000 

d.  Concrete  piling 

17,325 

e.  Cement 

2,258 

Subtotal 

Transition  Bents  (2) 
a.  Structural  excavation 

100 

b.  Class  "A"  concrete 

197 

c.  Reinforcing  Steel 

31,200 

d.  Concrete  piling 

2,310 

e.  Cement 

296 

Unit 

Price 

Amount 

CY 

$ 0.85 

$7,550 

LF 

18.85 

jLm 

12,260 

CY 

2.50 

60 

CY 

40.00 

1,200 

Lbs 

0.13 

590 

LF 

7.50 

3,300 

CY 

30.00 

3,450 

Bbl 

5.00 

230 

“57B30 

CY 

2.50 

3,060 

CY 

40.00 

60,200 

Lbs 

0.13 

31,200 

LF 

7.50 

129,940 

Bbl 

5.00 

11,290 

235,690 

CY 

2.50 

250 

CY 

40.00 

7,880 

Lbs 

0.13 

4,060 

LF 

7.50 

17,320 

Bbl 

5.00 

1,480 

30,990 

Subtotal 


TABLE  15  (CONT'D) 

DETAILED  ESTIMATES  OF  FIRST  COST 
FOR  U.S.  HIGHWAY  BRIDGE  NO.  90  (WESTBOUND) 

AT  CHANNEL  MILE  47.88  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER  CHANNEL 

TO  FORT  WORTH 


Item 


No. 

Description 

Quantity 

Unit 

Price 

Amount 

5. 

Ma,in  piers  (2) 

a.  Structural  excavation  315 

CY 

$2.50 

$ 790 

b.  Class  "A"  concrete 

456 

CY 

42.50 

19,380 

c.  Reinforcing  steel 

62,000 

Lbs 

0.13 

8,060 

d.  Concrete  piling 

4,620 

LF 

7.50 

34,650 

e . Cement 

684 

Bbl 

5.00 

3,420 

Subtotal 

66,300 

6. 

Prestressed  cone,  beam  spans  (37) 

a.  Class  "A"  concrete  (Slab )l, 590 

CY 

42.50 

67, 580 

b.  Reinforcing  steel 

307,000 

Lbs 

0.13 

39,910 

c.  Struct,  steel  (Armor 

plates ) 

5,100 

Lbs 

0.14 

710 

d.  Type  "C"  prestressed 

concrete  beams 

7,400 

LF 

13.50 

99,900 

e.  Aluminum  railing 

3,700 

LF 

5.00 

18,500 

f.  Cement 

2,385 

Bbl 

5.00 

11,920 

Subtotal 

238,520 

7. 

Plate  girder  spans  (3) 

a.  Class  "A"  concrete  (Slab)  6IO 

CY 

42.50 

25,930 

b.  Reinforcing  steel 

121,800 

Lbs 

0.13 

15,830 

c.  Structirral  steel 

1,747,200 

Lbs 

0.22 

384, 380 

d.  Aluminum  railing 

1,560 

LF 

5.00 

7,800 

e . Cement 

915 

Bbl 

5.00 

4,580 

f.  Navigation  li^t 

IS 

2,500 

Subtotal 

441,020 

8. 

Fender  system 

a.  Structural  steel  (Guard 

plates ) 

2,250 

Lbs 

0.l4 

320 

b.  Treated  timber(Creosoted)l5, 550 

FBM 

0.60 

9,330 

c.  Treated  piling(Creosoted)  6,500 

LF 

3.25 

21,120 

Subtotal 

30,770 

9. 

Removal  of  existing  bridge 

slab  & girder  spans 

1,420 

LF 

15.00 

21,300 

10. 

Salvage  value,  existing  bridge  to  be 

removed . 

None 

Total  coBstiraction  cost 

1,085,680 

Ro\anded 

1,086,000 

Note : Prices  are  as  of  January  I962 
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PRESTRESSeO  CONCRETE 
JEAM  APPROACH  SPANS^ 

55-0’iMAXJ  ^ 
“ BENT  SPACING 


240'  lOR  225' 


Three-span  continuous  plate  girder  unit 
300'  (OR  275') 


Ur 

-"1 

rr 

'' 

;l 

r *— r 

1 

f f 

ELEVATION 


TYPICAL  RAILROAD  TRESTLE 

!»CALe  <N  fECT 

>P^  


ELEVATION 

TYPICAL  VERTICAL  LIFT  SPAN  RAILROAD  BRIDGE 


r 

L. 

[ 

r 

" ’ 

h 

V 

y 

— 

y 

L. 



Channel.  *'D^h 


VARIES 

FENDER  TO  PENDER  CLEARANCE 


ri 

u 

M 


4 FOOTING 
,R  R BRIDGE) 

BATTERED 
PILES  IN 
«>NGWALLS 


%1-t 


PLAN 

SCALE  IN  FttT 


TYPICAL  FENDER 


SYSTEM 


PReSTRESSeO  CONCRtrt  beam  approach  spans 


earthen  embankment  section 


53  -0' (MAX  ) BENT  SPACING 


Channel  width 


ELEVATION 

'EL  FIXED-SPAN  HIGHWAY  BRIDGE 


28  -0”  ROADWAY 


28-0"  ROADWAY 


PLANKING  SPAN, 


.vertical  LiPT  SPAN 


TYPE  C 


PLATE 

Girders 


HIGH  WATER 


normal  POOL' 


PENDERS 


CHANNEL  WIDTH 


ELEVATION 

,L  LIFT  SPAN  RAILROAD  BRIDGE 


SECTION  B-B 

scale  'N  fit’ 


channel  WipT' 


VARIES 

fCNOCR  TO  PENDER  CLEARANCE 


precast 

CONCRETE 
\ PILES 


% POOTING 
(RR0RIDGE1 


eATfEREO 
PILES  IN 
WiNGWALLS 


SECTION  A- A 

scale  in  PEET 


PLAN 

SCALE  IN  PEET 


PLATE 


If ' 

' iL 

1 I > 

. ! i / 

BASE  OP 

n.  I t Y V ^ ^ y 

■■  1 
i 
i 

I 

2S  6‘ 

I 

- . . y 

L~  300'  (OR  275’)  _ 

; j 

*^LOW  STEEL 

trinity 

RtVEP  AND  tributaries.  TEXAS 

trinity  river 

multiple  PURPOSE  CHANNEL 

TYPICAL  HIGHWAY  a RAILROAD  BRIDGES 

U S ARMY  ENGINEER 

DISTRICT.  GALVESTON  JUNE.iBS? 

**•**"»!, 

ftM«l  »•  , , .0^  , 

pertinent  data  relative  to  increased  height  of  highway  bridges.  Plate  26 
shows  typical  views  of  the  high  level  fixed  bridge  and  timber  pile  fender 
system  proposed  for  bridges  crossing  the  navigable  reaches  of  the 
multiple-purpose  channel. 

72.  ESTIMATE  OF  FIRST  COSTS  OF  HIGHWAY  RELOCATIONS.-  The 
estimated  material  quantities  for  the  proposed  highway  bridges  over 
the  project  channel  were  determined  from  curves  based  on  the  newly 
constructed  Aransas  Pass,  Texas,  two-lane  bridge  across  the  Gulf 
Intracoastal  Waterway.  A detailed  estimate  of  first  cost  for  U.  S. 

Highway  Bridge  No,  90  (westbound)  at  channel  mile  47.88  is  given  in 
table  15.  This  estimate  is  a typical  example  or  cost  of  similar 

type  high  level  fixed  highway  bridges  required  for  the  project  channel. 

73.  SUMMARY  OF  RAILROAD  PELOCATIONS  (INCLUDING  COSTS),-  Existing 
railroads  cross  the  multiple  purpose  channel  at  13  locations.  Eight  of 
the  existing  bridge  crossing  would  be  affected  to  some  degree  by  the 
multiple  purpose  channel  and  would  have  to  be  modified  to  provide  the 
clearances  considered  necessary  for  navigation  on  the  channel.  Four 
other  bridges  would  not  be  affected  as  the  project  channel  crosses  the 
railroad  embankments  on  cut-off  alignment;  however,  new  bridges  providing 
necessary  clearances  would  be  required  at  the  cut-off  crossings.  The 
estimated  cost  for  modification  of  the  St.  Louis  Southwestern  Railroad 
crossing  the  project  c2jannel  at  mile  264.14  near  Trinidad,  Texas,  is 
considered  in  the  cost  estimate  for  the  proposed  Tennessee  Colony  reser- 
voir. Pertinent  data  and  cost  of  tlie  required  railroad  bridge  alter- 
ations, estimated  at  a first  cost  of  $25,398,000,  are  shown  in  table  I6. 

74.  New  bridges  required  for  the  project  channel  are  listed  as 
item  No,  1,  5^  6,  and  13  in  the  following  tabulation,  which  shows  the 
average  daily  (I96I)  traffic  crossing  the  existing  bridges  over  the 
multiple  purpose  channel: 


Item  : Railroad  :Channel  :Traffic  crossing  existing  bridges; 

No. : owner :mi le :Passenger rFrelght :Swltching:Total: 


1 

Texas  & New  Orleans (SP) 

47.94 

4 — 

— 6 

- 

10 

2 

Missouri  Pacific 

52.57 

4 

6 

- 

10 

3 

Gulr, Colorado  & Santa  Fe 

77.28 

- 

- 

3(1) 

4 

Texas  & New  Orleans (SP) 

91.93 

- 

4 

- 

4 

5 

Missouri  Pacific 

136.08 

4 

3 

- 

7 

6 

Missouri  Pacific 

219.70 

4 

4 

- 

3 

7 

St. Louis  & Southwestern 

264.14 

- 

9 

- 

9 

8 

Texas  & New  Orleans (SP) 

323.30 

- 

6 

12 

16 

9 

Missouri-Kansas-Texas 

330.28 

8 

6 

4 

18 

10 

Gulf , Colorado  & Santa  Fe 

331.09 

- 

4 

6 

10 

11 

Texas  & Pacific 

333.66 

- 

- 

- 

42(1) 

12 

Gifford  Hill  Gravel  Co. 

341.36 

- 

- 

- 

(2) 

13 

Chicago,  Rock  Island  8e 
Pacific 

350.54 

1 

1 

(1)  Composition  of  total  traffic  not  reported. 

(2)  Traffic  not  reported. 
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SUMl/UW  05  ESTI»iTED  FI5ST  CC6TS  AMD  PERTISEaiT  DATA 
COMCSSaCNG  RAILHCAD  BRIDGES  REQUIRED  FOR  HUtTIPW  «fRPC6E 
TREfmr  RIVER  CBAKHEL  TO  PORT  WuHTH,  TEXA.. 


Naae  of  railroad 

:Cbeuinel 

:Mile 

Br idgevork 
Required 

Ccaipoaent  lengths  of 
Left  iLift  bridge 

trestle  :A  flanking 
suDit^cb  : spans 

Grade  revision 

: Lineal  : batiaated 

Grade  : feet  of  : total 

raise  : revlsiond):  cost 

Uoudtoo  Ship  Charmel  to  Upper  Peach  of  HalllsvtlJ.e  Reservoir  (Wie  0.0  to  3^.3) 

Nous 

Mone 

Upper  Reach  of  Wallisvlile  Reservoir  to  bead  of  authorised  channel  to  Liberty  (Nile  3^.5  to  h?.^) 

Ncae 

None 

Heal  of  authorised  channel  to  Liberty  tc 

Tennessee  Colco:.y  Oeic  (Kile  47 

■■  ■-0  233-^.' 

Texas  k New  Orleans  RR  (SPJ 

57:^ 

New  bridge 

Hone 

50c 

Nunc 

500 

None 

None 

$2,043,000 

Missouri  Pacific 

52.57 

Modification 

- 

500 

- 

500 

Mone 

Mone 

2,028,000 

Gulf,  Colorado  & Santa  5'e  RR  (AT  & SP) 

77. ?8 

Modi ficatloa 

None 

430 

None 

43c 

Mone 

None 

1,971,000 

Texas  & Mev  Orleans  RR  (SP) 

91.93 

Modification 

None 

430 

None 

430 

1.0(ft.)  1,550 

1,976,000 

Missouri  Pacific 

136.06 

New  bridge 

None 

jOO 

None 

500 

None 

None 

2,056,000 

Missouri  Pacific 

219.70 

Mew  bridge 

Mone 

500 

Mone 

500 

None 

None 

2,053,000 

Total  - Mile  d7.t*  to  233.5 

12,127,000 

Tennessee  Colonv  iaa  to  Loex  & Dbe  Mo.  12  (isllc  23'^. 3 to  27k, '4) 

St.  Louis  Southwestern  of  Texas 

Conr-idered  in  tl.e  plan  of 

aprovetnent 

’or  the  l^nnesoee 

Jolony  reservoir. 

Lock  & Oaa  Mo.  12  to  Fivs>slle  creek  (Mile  274. U to  322.0} 

Mone 

None 

Five-mile  Crees  to  & IncludlCR  Dallas  l-erminus  (Mile  322.0  to  .326.7) 

None 

None 

Dallas  Teraious  to  existing  Oollas  Floodway  (Kile  326.7  to  331>1) 

Texas  & New  Orleans  RR  (SP) 

35'B.36 

Modification 

1/275 

430 

I/O90 

2,345 

5.6(ft. 

5,7u: 

2,109,000 

Missouri-Kansas-Texas  RR  (MKT) 

330.23 

Modification 

1,570 

46c 

27c 

2,300 

13. 

6,640 

2.010.000 

Total  - Mile  326.7  to  331.1 

t,U9,000 

Dallas  Fioodway  (Mile  .331.1  to  3i(3.d) 

Gulf,  Colorado  & Santa  Pe  RR  (AT  A SF) 

33l.c^ 

Modificatioa 

40 

46c 

40 

460 

.2(ft. 

540 

1,916,000 

Texas  and  Pacific  RR  (TP) 

333.6C 

Modification 

None 

k30 

Mone 

430 

None 

Horn 

.3.662.000 

fotal  - Mile  331.1  to  338.3 

V,^=,dot 

Dallas  Fioodway  to  A Includinx  Fort  Woxab 

Termlnue  (Mile  336.6  to  362. 

i 

Gifford  Bill  Gravel  Co.  RR 

341. ot 

Modification 

1,060 

400 

2,00C 

13.4 

6,120 

1,634,0a' 

CRicago,  Rock  Island  A Pacific  RR 

350.5k 

Mew  oridge 

570 

460 

570 

1,6a 

U.6(ft. 

5,1.00 

1.7‘»C.00u 

Total  Mile  336.8  to  362.3 

i,57o,\iOO 

Fort  Worth  Terminus  to  A Including  Riverside  Drive  Bridges  (Mile  362.0  to  369.6) 

None  Nctie 


Total  - Kile  0.0  to  369. 0 


75-  RAILROAD  BRIDGE  D5SI3I  INFORMATION  - The  plan  of  Improvement 
provides  for  all  railroad  bridges  over  the  project  channel  to  be  of  the 
vertical  lift  type,  with  100-fcot  flanking  span?  designed  for  Coopers  E-65 
loading.  Timber  trestle  and/or  earth  embankment  approaches  to  the 
flanking  spans  would  be  provided  where  necessary  for  new  bridge  crossings. 
Modification  of  existing  bridges  provides  for  the  removal  of  the  portion 
of  bridge  affected  by  the  liil  bridge  and  flanking  spans  and  modifying 
the  remaining  portion  of  the  existing  bridge  to  meet  the  lift  bridge 
requirements.  A timber  pile  fender  system,  would  be  provided  on  the 
channel  side  of  the  lift  bridge  piers  as  -hnur  1 plate  26,  page  67 
A timber  trestle  and/or  earth  embankme.nt  would  be  provided 

to  maintain  rail  traffic  during  construct^ 01.  the  required  bridge 
work. 

76.  The  lift  bridge  would  provide  a mi r,: -nun  vertical  clearance 
of  50  feet  in  open  position  above  the  stage  th^t  is  equalled  or  ex- 
ceeded 2 percent  of  time  and  a minimum  vertical  clearance  of  three 
feet  in  closed  position  above  elevation  of  high  water  below  channel 
mile  286.5  and  three  feet  above  standard  project  flood  design  water 
surface  elevation  in  leveed  floodvays  at  rhe  bridge  site.  The  plans 
provide  for  minimum  horizontal  clearance  between  bridge  fenders  of 
250  feet  for  bridges  below  the  Dallas  terminus _ and  225  foot  for 
bridges  between  the  Dallas  and  Fort  V'orth  termnn;.  Plate  26  shows 
typical  views  of  the  vertical  lift  and  trestle  bridges  proponed  for 
the  multiple  purpose  cha.nne.; . 

77.  Table  1/  gives  pertinera  design  data  considereid  in  determin- 

ing t.he  esti:iwted  first  costs  of  the  required  railroad  bridges.  The 
data  shows  that  grede  modificsticn  is  requ.ired  for  seven  lift  bridges 
to  provide  three  feet  of  vertical  clearenc‘=-  abo'e  the  elevation  of 
maxi.muir'.  highvatar  or  standard  project  flood  design  water  surface  in 
leveed  floodways  as  may  be  applicable.  The  grade  revisions  are  based  • 

on  C.5  percent  grades.  Earth  fill  approaches  arc  provided  to  a maxi- 
mum helgirit  of  20  feet  above  natural  gro'und  with  side  slopes  of  two 
horizontal  to  one  vertical  with  timber  approach  trestles  to  the  flank-, 
ing  spans  of  the  lift  bridge  as  may  be  required,  excepting  floodi^uys. 

Where  railroads  cross  existing  or  proposed  floodways,  the  plan  provides 
for  a vertical  lift  bridge  over  the  project  channel  and  the  modification 
of  tne  existing  trestles  or  new  trestles  as  may  be  required.  ^11 
trestles  across  floodways  provide  a minimuAm  of  four  feet  of  vertical 
clearance  between  bottom,  of  stringers  and  th-^  standard  project  design 
water  surface  elevation. 

78.  ESTIMATES  OF  FIRST  COST  OF  RAILROAD  RELOC':  ^ IONS . - The  esti- 
mated material  quantities  for  the  proposed  railroad  j.ift  bridges  over 
the. project  channel  are  based  on  "Estimating  Data  for  Bridges  and  Miscel- 
laneous Structures,"  prepared  in  1932  for  Cal'jment-Sag  .Board,  by  First 
Chicago  District,  United  States  ,Engi.neers.  The  material  quantities  for 
ail  ot.her  bridge  work  were  based  on  avs liable  plans  of  'similar  railroad 
bridges  as  modified  and  site-adapted.  Detailed  estimates  of  first  cost 
for  the  new  Texas  end  New  Orleans  Railroad  bridge  at  channel  mile  91*93 
and  for  the  modi:^ication  of  the  Gulf,  Colorado  and  Santa  I’e  Railroad 
bridge  at  ch/mn.el  mile  331*09  ere  given  in  tables  I8  and  I9,  respectively, 
as  typical  examples  for  estimating  the  cost  of  all  railroad  bridges  re- 
quired for  the  project  channel. 
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TABLE  17 

PERTIIlEin’  DESIGN  DATA  OF  PR0PC6ED  RAILROAD  BRIDGES  REQUIRED 
FOB  MULTIPLE  PURPOSE  TRINITY  RIVER  CHA:m:L  TO  FORT  WORTH,  TEXAS 


Name  of  Bridge 

: Channel 
: Mile 

Proposed 
channel 
Width  : 
(Feet)  : 

design  of 

bottom 

Grade 

; Ncrmal 
: pool 
: elevation 
; (M3L) 

Elevition 
of  design 
navigation 

stage 

(!^EL)(1) 

Maximum  Fenders 

high  water  required 

elevatior.(6;) : between 
(f-EL)  elevation(3) 

nii 

Houston  Ship  Channel  to  Dallas 

Tf rminus 

1 

T.  & N.  0.  RH 

15c 

-13.0 

16.0 

17.1 

c6.3 

16.0  to  24.1 

29. 

Missouri  Pacific  RR 

3<i.57‘ 

250 

5.6 

16.0 

20.2 

31.5 

16.0  to  27.2 

33i 

G.  C.  & S.  F.  RR 

77.i3 

150 

^3.3 

60.0 

6^.7 

73.3 

60.0  to  69-7 

634 

T.  & N.C.  RR 

91-93 

150 

li.O 

6c.O 

7i-9 

91.0 

6c. 0 to  60.9 

9*»4 

M..ssouri  Pacific  RR 

13b. 06 

150 

69.0 

131.0(7) 

131.0 

133.0 

101.0  to  136.9 

1124 

Mi.ssou.ri  Pacific  f<R 

■^19-70 

130 

167.0 

210.0 

223.0 

210.0  to  216. 1 

228. 

S.  L.  & S.  W,  RR 

c64. i4 

150 

<i58.0 

270.0 

235.0 

239-0 

270.0  to  232.0 

292. 

Proaos^id  Dallas  Terminus 

T.  & N.  0.  RR 

3^3.30 

150 

36c. 0 

372 

330.3 

103. .1 

372.0  to  337.0 

lu' 

M.  K.  fi:  T.  RR 

330.^3 

150 

360.0 

372 

332.2 

411.0 

372.0  to  339.2 

114 

G.  C.  & S.  F.  RR 

331-09 

150 

36c. 0 

37^ 

332.5 

4U.0 

372.0  to  339.5 

116! 

T.  & P.  RR 

333.6b 

150 

371.3 

39b 

397.6 

117.0 

396.0  to  404.6 

123, 

Gifford  Hill  Gravel  Co.  RR 

311.3b 

150 

331.0 

39b 

102.2 

133.3 

39o»0  to  409»<i 

136. 

C.  R.  I.  & P.  RR 

3l?0.3l 

200 

lld.o 

I2l 

I26.I 

159.3 

121.0  to  I33.I 

162. 

rn  infers  to  st^bge  of  river  which  iT  equii lied  or  exceeded  2 perceni  of  time  providing  for  navigation  98  percen.  of  time. 

(2)  Referd  to  elevation  of  naximum  highwater  of  record  at  and  below  channel  mile  322.0,  and  the  standard  project  flood  dH 
in  proposed  or  existing  leveed  floodways  upstream  of  channel  mile  322.0. 

(3)  Based  on  providing  bridge  fenders  extending  from  normal  pool  elevation  to  7 feet  above  elevation  of  design  navigation 

(4)  E..evation  of  case  of  rail  on  existing  bridge  or  of  railroad  at  proposed  location  of  bridge  over  land  cut  ciiannel. 

(5)  Total  length  of  grade  revision  including  lift  bridge  and  flanking  spans. 

(6)  Based  on  maintaining  existing  grade  of  railroad  at  bridge  crossing. 

(7)  Top  of  conservation  storage  in  Livingston  Rexervoir  which  may  be  depleted  to  elevation  101.0. 
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TABLE  18 

DETAILED  ESTIMATES  OF  FIRST  lOSTS  FOR  THE  T.&  N.O.RR(SP) 

BRIDGE  AT  CHANNEL  MILE  91*93  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER 

CHANNEL  TO  FORT  WORTH 

A new  bridge  would  be  constructed  over  cutoff  channel  at  mile 
91.93  replacing  approximately  5OO  feet  of  timber  trestle  and  earthen 
embankment.  The  new  bridge  would  consist  of  280-foot  vertical  lift 
span  with  two  100-foot  approach  spens  and  is  designed  for  single  track 
E-65  loading.  Base  of  rail  would  be  raised  apnroximately  one  foot. 
Fender  system  would  be  provided  for  pier  protection.  A ten5)orary  by- 
pass of  timber  trestle  and  earth  fill  would  be  constxaicted  for 
maintaining  traffic  during  construction  of  the  new  bridge. 


Item  : 


No.  : Description 

: Quantity  : 

Unit  : 

Price  ; 

: Amount  ; 

1.  Excavation  (for  all  piers) 

34,000 

CY 

$2.50 

$85,000 

Subtotal 

85,000 

2.  Abutment  piers (2) 

a.  Concrete 

820 

CY 

42.50 

34,850 

b.  Reinforcing  steel 

41,000 

Lbs 

0.13 

5,330 

c . Cement 

1,025 

Bbl 

5.00 

5,130 

d.  Timber  piles,untr.45'cl."B" 

5,310 

LF 

1.85 

9,820 

Subtotal 

55,130 

3.  Main  piers  (2) 

a.  Concrete 

2,360 

CY 

42.50 

100,300 

b.  Reinforcing  steel 

118,000 

Lb. 

0.13 

15,340 

c . Cement 

2,950 

Bbl. 

5.00 

14,750 

d.  Timber, piles,  untr.45'(Jl"B" 

20,430 

LF 

1.85 

37,800 

Subtotal 

168, 190 

4.  Superstructure 

a.  Struct,  steel  in  spans 

2,125,560 

Lb. 

0.30 

637,670 

b.  StJTuct.  st.  in  towers  & cwt 

863,372 

Lb. 

0.35 

302,170 

c.  Counterweight  chains 

46,489 

Lb. 

0.35 

16,270 

d.  Ropes  & machinery 

358,631 

Lb. 

1.00 

358,630 

e.  Cone,  in  coxmterweights 

404 

CY 

40.00 

16,160 

f.  Reinforcing 

20,900 

Lb. 

0.13 

2,720 

g.  Cement 

520 

Bbl. 

5.00 

2,600 

h.  Electrical  equipment 

LS 

75,000 

i.  Signal  system 

LS 

13,000 

J.  Auxiliary  power 

LS 

7,500 

k.  Hsg.  (For  pr.  & machinery) 

IS 

12,000 

1.  Shoes,  cast.  & sheaves 

IS 

24,000 

m.  Ballast 

284 

CY 

5.00 

1,420 

n.  Ties 

75,000 

FBM 

0.15 

11,250 

0.  Rail 

21,300 

Lb 

0.15 

3,200 

Subtotal  lj^83,590 
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TABLE  18  (CONT'D) 

DETAILED  ESTIMATES  OF  FIRST  COSTS  FOR  THE  T.&  N.O.  RR(SP) 
BRIDGE  AT  CHANNEL  MILE  91-93  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER 

CHANNEL  TO  FORT  WORTH 


Item  : 

No.  : Description 

wm 

Price 

: Amount 

5-  Fender  system 

a.  Timber  piles,  treat.  dl."B" 

8,500 

LF 

$3.25 

$27,620 

b.  Guard  timbers  (Wales) 

Brae.  & catwalk  - treated 

61,500 

FBM 

0.60 

36,900 

c.  Steel  tangent  plates 

11,000 

Lb 

0.14 

1,540 

d.  Bolts  & spikes 

7,200 

Lb 

0.20 

1,440 

Subtotal 

67,500 

6.  Removal  of  exist,  structure 

Remove  pile  trestle 

320 

LF 

10.00 

3,200 

Subtotal 

3,200 

7.  Rev.  elev.  of  exist,  track  to  meet 

new  bridge 

a.  Earthen  embankment  (770  LF) 

l.Fill 

2,700 

CY 

0.25 

680 

2. Ballast 

380 

CY 

5.00 

4,400 

b.  Trestle  (300  LF) 

Timber  blocking 

24,000 

FBM 

0.40 

9,600 

c.  Hardware  (Galvanized) 

900 

Lb 

0.30 

270 

d.  Spikes,  plates,  bolts 

8,000 

Lb 

0.20 

1,600 

e.  Ties 

20,800 

FBM 

0.10 

2,080 

f.  Reinstall  exist,  track 

1,070 

LF 

1.00 

1,070 

Subtotal 

19,700 

8.  Ten5)orary  by-pass 

a.  Earthen  embankment  (k21  LF) 

1.  Fill 

9,000 

CY 

0.25 

2,250 

2.  Ballast 

760 

CY 

5.00 

3,800 

3.  Ties 

20,300 

FBM 

0.10 

2,030 

b.  Trestle( 1,100  LF) 

1.  Timber,  piles,  treat. cl. ”B 

" 2,210 

LF 

3.25 

7,180 

2.  Timber  (Dimensional) 

89,700 

Lb 

o.uo 

35,880 

c.  Hardware  (Galvanized) 

7,900 

Lb 

0.30 

2,370 

d.  Rail  (New) 

116,800 

lib 

0.15 

17,520 

e.  Spikes,  plates,  bolts 

12,200 

Lb 

0.20 

2,44o 

f.  Ties  (Switch) 

136,200 

FBM 

0.15 

20,430 

Subtotal 

93,900 

9-  Salvage  value 

None 

Total  construction  Cost 

1,976,210 

Rounded 

1,976,000 

Note : Prices  are  as  of  January  1962 
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TABLE  19 

DETAILED  ESTIMATES  OF  FIRST  COSTS  FOR  THE  G.  C.&  S.F.  RR 
BRIDGE  AT  CHANMEL  MILE  331*09  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER 

CHANNEL  TO  FORT  WORTH 

A new  bridge  would  be  constructed  over  the  proposed  channel 
at  mile  331.09  replacing  the  existing  198-foot  thru  truss  span  and 
about  280  feet  of  open  deck  pile  trestle.  The  new  bridge  would  con- 
sist of  a 260-foot  vertical  lift  span  and  two  100-foot  flanking  spans. 
The  new  bridge  would  be  designed  for  single  track  E-65  loading.  Exist- 
ing approaches  would  be  raised  0.2-foot  on  0.5^  grades  to  meet  the 
new  bridge  elevation.  A fender  system  would  be  provided  for  pier  pro- 
tection. Temporary  by-pass  of  earth  fill  and  timber  trestle  would  be 
constructed  for  maintaining  traffic  during  construction  of  the  new 
bridge. 


Item  : 


No.  : Description 

: Quantity 

: Unit : 

Price: 

Amount 

1.  Excavation  (for  all  piers j 

20,000 

CY 

2.50 

$50,000 

Subtotal 

50,000 

2.  Abutment  piers  (2) 

a.  Concrete 

978 

CY 

42.50 

41,560 

b.  Reinforcing  steel 

48,900 

Lbs. 

0.13 

6,360 

c . Cement 

1,220 

Bbl 

5.00 

6,100 

d.  Timber  piles,  untreat.U5' Ol. 

"B"  6,210 

LF 

1.85 

11,490 

65,510 

3.  Main  piers  (2) 

a.  Concrete 

2,764 

CY 

42.50 

117,470 

b.  Reinforcing  steel 

138,200 

Lb 

0.13 

17,970 

c.  Cement 

3,455 

Bbl. 

5.00 

17,270 

d.  Timber  piles, iintr. 45'  cl."B" 

22,l40 

LF 

1.85 

40,960 

Subtotal 

193,'670 

4.  Superstructure 

a.  Struct,  steel  in  spans 

1,931,976 

Lb 

0.30 

579,590 

b.  Struct.  St.  in  towers  & cwt. 

742,210 

Lb 

0.35 

259,770 

c.  Counterweight  chains 

40,000 

Lb 

0.35 

14,000 

d.  Ropes  & machinery 

296,883 

Lb 

1.00 

296,880 

e.  Cone,  in  coimterweight 

348 

CY 

40.00 

13,920 

f.  Reinforcing 

17,400 

Lb 

0.13 

2,260 

g.  Cement 

435 

Bbl 

5.00 

2,180 

h.  Electrical  equipment 

15 

75,000 

i.  Signal  system 

15 

13,000 

J.  Auxiliary  power 

15 

7,500 

k.  Hsg.  (Operator  & machinery) 

15 

12,000 

1.  Shoes,  castings  & sheaves 

LS 

24,000 

m.  Ballast 

265 

CY 

5.00 

1,330 

n.  Ties 

70,000 

FBM 

0.15 

10,500 

0.  Rail 

19,800 

Lb 

0.15 

2,970 

Subtotal 

1,31'+,^ 
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TABLE  19  (CONT'D) 

detailed  estimates  of  first  costs  for  the  G.  C.  & S.F.  RR 

BRIDGE  AT  CHANNEL  MILE  331.09  OVER  MULTIPLE  PURPOSE  TRINITY  RIVER 

CHANNEL  TO  PORT  WORTH 


Item 

• • 

« • 

5 

• 

• 

No. 

Description 

: Quantity: Unit 

: Price: 

Amount 

Fender  system 

a.  Timber  piles,  treat. Cl. "b" 

6,6oo 

LF 

$ 3.25 

$21,450 

b.  Guard  timbers  (Wales)  treat. 

38,  Loo 

fbm 

0.60 

23,040 

c.  Brae.  8c  Catwalk  - treat 

3,900 

FBM 

0.60 

2,340 

d.  Steel  tangent  plates 

6,930 

Lb 

0.14 

970 

e.  Bolts  & spikes 

4,800 

Lb 

0.20 

960 

4B,7'6o 

6. 

Removal  of  exist,  structure 
a.  Remove  thni  truss  span 

200 

LF 

18.50 

3,700 

b.  Remove  pile  trestle 

280 

LF 

10.00 

2,800 

Subtotal 

6,500 

7. 

Temporary  by-pass  2,ll6  LF 
a.  Earthen  embankment  335  LF 

1.  Fill 

18,000 

cy 

0.25 

4,500 

2.  Ballast 

350 

CY 

5.00 

1,750 

3.  Ties 

b.  Trestle  (1,731  LF) 

9,100 

FBM 

0.10 

910 

1.  Timber  piles  treat.  c1."b" 

33,750 

LF 

3.25 

109,690 

2.  Timber  (Dimensional) 

217,900 

FBM 

0.40 

87,160 

c . 

Hardware  (Galv) 

19,000 

Lb 

0.30 

5,700 

d. 

Rail 

162,000 

Lb 

0.15 

24,300  , 

e. 

Spikes,  plates,  bolts 

16,900 

Lb 

0.20 

3,380  1 

f. 

Ties 

Subtotal 

57,800 

FBM 

0.15 

8,670  1 

246, 060 

8.  Salvage  value  thru  truss  span,  estimated  $9,000  -9,000 

Total  construction  oost  $l,9l6,400 

Rounded  1,916,000 

Note : Prices  are  as  of  January  1962 
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79.  Sim\P,Y  OF  PIPELITE  RELOCATIO!'JS(lKCIUDING  COSTS).-  The 
estinated  costs  of  pipeline  relocations  required  for  the  m’oltiple 
purpose  channel  are  based  on  providing  the  same  nuaber  and  size 

of  pipes  which  the  respective  companies  installed  at  their  pipeline 
crossings  of  the  Trinity  River.  Accordingly,  a total  of  1 11  pipe- 
line crossings  would  be  required  for  the  multiple  pui^xcse  channel 
between  the  Houston  Ship  Charmel  and  Fort  Worth,  Te?as,  of  which 
37  are  required  below  Liberty  and  7^  are  required  above  Liberty. 
Fo’or  gathering  lines  of  2.5-inch  size  cross  the  completed  portion 
of  the  channel  to  Liberty  in  the  vicinity  of  Double  Bayou,  channel 
mile  15.7.  These  lines  would  not  require  rs: location  to  provide 
for  deepening  to  12  feet  the  existing  9 >•  1?- -foot  channel  to 
Liberty  project. 

80.  Fifteen  of  the  37  pipeline  crossings  required  below 
Liberty  are  located  in  the  vicinity  of  channel  mile  30.6  on  the 
multiple  purpose  cut-off  channel  alinement  proposed  in  this 
report  near  Wallisville,  Texas.  The  cost  of  relocating  these  lines 
are  assigned  to  the  multiple  p'jcrjose  project  because  these  lines 
need  not  be  relocated  at  the  river  crossing  to  provide  for  the 
authorized  channel  tc  Liberty  project. 

81.  From  channel  mile  30.6  to  channel  mile  47.^,  the  multiple 
P'orpose  channel  alinement  generally  coincides  with  the  authorized 
alinement  of  the  uncompleted  channel  to  Liberty  project.  In  this 
reach,  22  pipe  lines  woa.ld  be  relocated  to  provide  for  either  the 
multiple  p-jrpose  channel  or  the  authorized  channel  to  Liberty. 

Since  the  authorized  channel  to  Liberty  project  provides  for  re- 
locating the  pipelines  affected  by  the  9 190-foot  channel,  the 
cost  of  any  additional  length  of  pipeline  relocation  over  that 
required  for  the  9 x 150-fcct,  channel  is  assigned  to  the  multiple 
purpose  channel.  Tie  cost  of  pipeline  relocations  upstream  of 
Liberty  are  assigned  to  the  multiple  purpose  channel  project. 
Alteration  costs  for  the  pipeline  relocations  in  the  Tennessee 
Colony  Reser/oir  are  conoalned  in  the  estimate  of  cost  of  Tennessee 
Colony  Reser*/oir. 
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82.  The  estimated  costs  of  pipeline  relocations  are  based 
on  the  pipelines  extending  25  feet  beyond  the  bottom  width  of  the 
channel  at  a depth  of  either  25  feet  below  normal  pool  to  provide 
for  probable  deepening  of  the  navigation  sections  of  the  channel, 
or  five  feet  below  the  boxtom  of  tne  multiple  pxirpose  channel, 
whichever  is  deeper.  The  estimate  of  costs  also  provides  for  a 
pipeline  valve  to  be  installed  on  each  side  of  the  channel,  with 
manifold  headers  if  required,  and  the  pipelines  to  be  coated  or 
wrapped  and  secured  with  sufficient  weights.  The  unit  cost  of 
excavation  and  backfill  is  estimated  at  55  cents  per  cubic  yard. 
The  unit  installed  costs  for  the  various  size  of  pipes  and  valves 
are  shown  in  the  following  tabulation. 


Size  of  pipe, 
diameter ( inches ) 

Unit  costs 

Valves  (each) 

3" 

$ 7-10 

$ 250.00 

k" 

8.00 

290.00 

6" 

12.00 

360.00 

7" 

13.50 

400.00 

8" 

15.00 

430.00 

10" 

18.00 

500.00 

12" 

24.00 

610.00 

lU" 

24.30 

1,160.00 

16" 

30.00 

1, 510.00 

18" 

39.00 

1,880.00 

20" 

46.00 

2,260.00 

24" 

58.00 

3,520.00 

26" 

66.00 

4,180.00 

30" 

84.00 

5,480.00 

A summary  of  the  cost  of  pipeline  relocations  required  for  the 
multiple  purpose  channel  to  Fort  Worth  is  given  in  table  20. 
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TABLE  20 

SUMMARY  OF  COST  OF  PIPELIHE  RELOCATIONS 
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8i.  SUMMARY  OF  POWER  TRA.NSMISSION  LINE  RELOCATIONS  (INCLUDING 
CXTS),-  Tnis  itsn  inciuiss  the  aiteration  of  all  power  trans- 
misfclon  lines  crossing  the  navigable  portion  of  the  multiple  purpose 
channel  between  the  Houston  Ship  Ciiamsl  and  Fort  Worth  with  the 
exception  of  the  reach  located  in  Ter-nessee  Colony  reservoir. 
Alteration  costs  for  the  power  traasnisslon  Lines  crossing  the 
Tennessee  Colony  rcser/oir  are  conta^nea  in  the  estimate  of  cost 
for  the  Tenn'--ssee  Colony  reservoir.  Poverlines  crossing  the  navi- 
gable portion  of  the  chamt''  vouid  be  raised  to  conform  with 
minimum  clearance  requirements  given  in  Information  pamphlet 
entitled  "Permits  for  Work  In  rfevlgaole  Waterways  of  the  United 
States."  In  general  all  transmission  lines  crossing  the  multiple 
purpose  channel,  having  voituges  of  115  or  less  would  have  a 
minimum  vertical  clearance  of  10  feet,  and  lines  having  voltages 
greater  tr^n  115  K'.^  and  not  more  than  138  KV  would  have  minimum 
vertical  clearances  of  75  feet  above  the  backwater  elevation  of  the 
operating  discharge  at  the  crossing.  Where  the  transmission  lines 
cross  the  multiple  purpose  channel  in  river  cut-off  alinement, 
and  extends  across  the  Trinity  River,  the  lines  crossing  the 
Trinity  River  would  have  a minm’on  clearance  of  25  feet  above  the 
50-year  flood  elevation  at  the  river  crossing. 

8V.  FIRST  COST.-  PvOwer  line  alteration  costs  total  $710,800. 
The  costs  for  alteration  of  power  transmission  lines  include  in 
general  the  cost  cf  constructing  towers  on  each  side  of  the  channel 
and  Installing  new  cable  between  tcwers.  Salvage  value  of  old  cable 
lias  been  i;ubtractei  from  the-  ronetruction  cost.  The  estimated  first 
costs  and  o'^hier  data  for  rolo'atlcn  cf  the  individual  power  trans- 
mission lines  required  for  the  nultlpiC  pui-pcse  cliannel  are  given 
in  table  21. 


TiUSLS  2u 

S'JMMARY  OF  FIRST  C^GIS  CF  MODIFrCAriON  TO  ELECTRIC- 
POWER  TPANS.NC3EI0H  LINES  IC  FRO'^IOE  R1R  THE  MIILTIPLE 
PJRFOGE  TRTNI'Tf  R.ltTcR  CHAUTiEL  TO  FORT  WORTH,  TEXAS 


^ CATOcr  of  Ic:  iiion  : Voltage  : Total 

I povc-r  Line (Chinn-  i njle  );  (K.V.  ) : costs 

J^uston  Sh^  Chann>-1  to  u^-pvr  tcech  cf  Wallisville  Reservoir- 
TmHc  0.0  to  35-5  ) “ ' 

None  - - None 


Upper  reach  of  Waillsvll R' 
ch.ann>~»I  to  Libe rt y (Mile  3 
Gulf  States  '.'t:  1 i iir-s  ” 

Gulf  3ta te  t U c J 1 1 1 L-  s 

Total  - Mile  i5.5  to  t 


'•'Cl  r to  head  of  outhorlzed 
t 0~^7  ^ ) 


u7.i0 

^7.30 


$22,000 

147.800 

69.800 


69 

138 


TABLE  21  (COOT'D) 

SUMMARY  0?  FIRST  COSTS  OF  MODIFICATION  TO  ELECTRIC- 
FOVSR  TRAISMISSICN  LINES  TO  PROVIDE  FOR  THE  MULTIPLE 
FJRPOSE  TRINITY  RI\’ER  CHANTJEL  TO  FORT  WORTH,  TEXAS 


of  ; Location  : Voltage  : Total 

pcjer  line ; (Chanriel  mils) : (K.V.)  ; tfosts 

Head  of  authorized  ohaiuiel  to  Liberty  to  Tennessee 


Gulf  States 

Utilities 

• ^ J 

1+7.66 

69 

$22, 000 

Gulf  States 

Utilities 

76.70 

38.5 

21,800 

Sam  Houston 

Electric  Co. 

77.27 

12.5 

19,800 

Gulf  States 

Utilities 

91.91 

34.5 

16,800 

Ssun  Houston 

Electric  Co. 

114.5 

12.5 

31,400 

Gulf  States 

Utilities 

127.72 

138 

38,800 

Gulf  States 

Utilities 

136.05 

69 

34,600 

Gulf  States 

Utilities 

137.26 

33 

34,200 

Texas  Power 

1 Light  Co. 

196.69 

138 

34,000 

Texas  Pcr.^er 

& Li^it  Co. 

216.19 

138 

31,800 

Texas  Power 

St  Light  Co. 

219.70 

12.5 

27, 000 

Texas  Power 

&.  Li^n  Co. 

220.57 

7.5 

8,000 

Texas  Power 

■Sc  Ligl.t  Co. 

220.57 

12.5 

12,000 

Total “Mile  U7.^  to  233 .5 

332,200 

Teanesses  Colony  Dam  to  Lock  and  Pom  No.  12 (Mile  233 to  2Yk,h) 
Note;  2et_ma.-%L  coot  ol  relocation  of  power  lines  within  this 
reach  are  included  in  estimated  cost  of  Tennessee  Colony 
Reser'/oir , 

Lock  No,  12  tc  Five-mils  Creek  (Mile  27^.4  to  322.0) 


TABLE  21  (COKT'D) 

SUMI-IABY  OF  FIRST  COSTS  OF  MODIFECATIO;:  'I'O  IILECTRIC- 
POWER  TRA:IS!-IIS3I0II  LIIIES  TO  PROVIDE  FOR  T.  L MULTIPLE 
PURPOSE  TUIIIITY  RIVER  CilAi.’iffiL  TO  FORT  WORTH,  ITSCAS 


Owner  of  : 

Location  : 

Voltage 

: Total 

power  line  : 

(channel  mile)  : 

(K.V.) 

: costs 

Dallas  Floodway  to  Fort  Worth  Tsrmi: 

rius  (Mile  538*8  fo  362.8) 

Dallas  Power  & Light  Co. 

339.0 

60 

12,000 

Dallas  Power  & Light  Co. 

340.0 

138 

32,000 

Texas  Power  & Light  Co. 

3^2.9 

12.5 

12,000 

Texas  Electric  Service 

3H5.2 

12.5 

21,000 

Texas  Power  & Light  Co. 

343.1 

138 

29,000 

Texas  Electric  Service  Co. 

351.4 

12.5 

48,600 

Texas  Electric  Service  Co. 

362.8 

66 

45,800 

Total  Mile  338.8  to  362.8 

200,400 

Fort  Worth  Terminim:  to  and  includin 

g Riverside  Drive 

bridges 

(Mile  362. B tc~  30;!^ 


None  None 

Total  - Mile  0.0  to  362.8  $710, BoO 

85.  SUMMARY  OF  COMMUNICATION  LINE  RELOCATIONS  (INCLUDING  COSTS) . - 
The  plan  of  improvement  for  the  multiple  purpose  charuiel  provides 

for  modification  of  1"  existing  communication  lines,  one  of  which 
is  a proposed  crossing.  The  proposed  crossing  at  Westmoreland  Road, 
channel  mile  33S.5>  is  to  be  installed  in  I962  and  for  this  report  is 
considered  as  existing.  The  proposed  crossing  along  with  l^i  other  existing 
croGsi:ig8  are  ^wned  by  Southwestern  Bell  Telephone  Company,  seven  of  which 
lie  below  Dallas.  The  other  two  existing  crossings  on  the  Trinity  River 
are  the  7 -'wire  telephone  crossings  at  ciiannei  mile  45.6  owned  by  the 
Gulf  Oil  Corporation  and  the  2-wire  telephone  crossing  at  channel  mile 
64,6  owned  by  Atlantic  Pipe  Line  Co.  Of  the  total  17  crossings,  5 are 
aerial  crossings  attached  to  existing  bridges,  11  are  aerial  lines  on 
poles  and  one  is  a buried  armoured  cable  at  channel  mile  326.6.  The 
existing  aerial  lines  on  poles  are  on  35  to  40-foot  poles  and  are  to  be 
modified  by  installing  taller  poles  of  sufficient  height  to  provide 
a vertical  cleara^ice  of  70  feet  above  normal  pool  elevation  of  the 
proposed  channel  at  maxira'jm  sag.  The  existing  aerial  lines  attached 
to  bridges  will  be  modified  and  attached  to  new  or  modified  bridges 
at  the  same  location.  The  burled  cable  crossing  will  be  modified 
to  provide  a minimum  depth  beiow  the  normaJ.  pool  elevation  of  25 
feet,  or  5 feet  below  the  bottom  of  the  proposed  channel,  whichever 
is  deeper.  Alteration  costs  for  commmication  relocations  in  the 
Tennessee  Colony  Reserrvoir  are  contained  in  the  estimate  of  cost 
for  the  Tennessee  Colony  Reservoir. 

86.  A detailed  estimate  of  two  typical  communication  line  crossi.ngs 
are  given  in  table  22. 
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TABLE  2? 

ESTIMATED  FIEIST  COST  FOR  RELCCAT-ON  OF  BELL  TELEPHONE  COMPANY’S 
SIX  CABLE  CROSSING  AT  MODIFIED  CADIZ  STREET  BRIDGE  AT  CHANIffiL 
MILE  332.2  and  NINE  CABLE  CROSSING  AT  MODIFIED  HOUSTON  STREET 
BRIDGE,  MILS  332.6 


Item  of  constr'ucblon 

:Unlt: 

Quantity 

:Unlt: 

:oost: 

Total 

cost 

Cadla  Street  bridge  (Channel  mile  332.2) 

One  cable,  200  pair  19  gauge  and  500  pair 

22  gauge 

LF 

2000 

$14.00  $28,000 

One  cable,  l400  pair  2l  gauge  and 

LF 

2000 

30.00 

60, 000 

2 pair  video 

LF 

2000 

5.00 

10, 000 

One  cable,  900  pair  22  gauge 

LF 

2000 

18.00 

36, 000 

One  cable,  455  pair  I9  gauge 

LF 

2000 

8.10 

16,200 

One  cable,  200  pair  19  ^uge 

and  800  pair  24  gauge 

LF 

2000 

20.00 

40, 000 

One  cable  900  pair  27  gauge 

LF 

2000 

18.00 

36,000 

Splicing  and  ehecicing 

M.Kr 

. 1080 

10.00 

10, 800 

Miscellaneous  items 

I^ 

6,4-00 

Transportation  & plant 

IS 

11,500 

Total 

$254,900 

Houston  Street  bridge,  (Cliannel  mile  332.6) 
One  cable,  200  pair  19  gauge 


and  400  pair  24  gauge 

LF 

2000 

12.00 

24,000 

One  cable,  400  pair  22  ge.uge 

LF 

2000 

8.00 

16,000 

One  cable,  25  pair  I6  gauge 

and  250  pair  I9  gauge 

LF 

2000 

5.50 

11,000 

One  cable,  900  pair  22  gauge 

LF 

2000 

18.00 

36,000 

One  cab.Le,  54  pair  19  gHuge  (toll) 

LF 

2000 

1.10 

2,200 

One  cable,  64  pair  .'I6  gauge  (toll) 

LF 

2000 

1.30 

2,600 

One  cable,  6 pr  16  gauge,  296  pair 

19  gauge  and  2 pr.  22  gsuge  (toil) 

IF 

2000 

6.30 

12,600 

One  cable,  I68  pr.  I9  gauge  (toll) 

LF 

2000 

3.4o 

6,800 

One  cable,  8 pr.  16  gauge,  8 pr  19  gauge 

and  8 co-axlals  (toll) 

LF 

2000 

1.00 

2,000 

Splicing  and  checking 

M Hr. 

560 

10.00 

5,600 

I-ilscellaneous  iteme 

IS 

5,000 

Transportation  £c  plant 

IS 

10,000 

Tota.r 

133,600 

Note:  Prices  are  as  of.'  Janv^r;^  I962. 

67  Tkble  23  gives  pertinent  data  and  costs  of  communication 
lines  required  to  be  alterated  or  relocated.  The  estimate  first 
cost  is  $1,176,950. 
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SUMMARY  OF  WATER  ARD  SEWER  LINE  RELOCATION  (INCLUDING  COSTS ).- 
Modification  of  six  existing  water  lines  and  seven  sewer  lines  crossing 
the  multiple -purpose  channel  to  Fort  Worth  would  be  required.  Twelve  of 
the  lines  are  owned  by  the  City  of  Dallas  and  one  water  line  is  owned  by 
the  City  of  Grand  Prairie.  All  lines  are  single  lines  except  at  channel 
mile  328.92,  a 2k"  and  36"  sewer  line  crossing  the  river  joins  into  one 
34"  line  on  each  side  of  the  river  and  would  require  replacement  of  25' 
of  8L"  line  beyond  the  junction  of  24"  and  36"  lines  in  addition  to  the 
modification  of  the  two  lines  crossing  the  river.  The  cost  of  modifying 
the  water  and  sewer  lines  is  based  on  placing  each  line  at  a minimum  ele- 
x-Btion  of  25  feet  below  the  normal  pool  elevation  or  5 feet  below  the 
bottom  of  the  proposed  channel,  whichever  is  _ eper,  and  extending  the 
line  25  feet  beyond  the  bottom  width  of  the  proposed  channel.  Table  24 
gives  data  and  cost  on  required  alteration  of  water  and  sewer  lines.  The 
estimated  first  cost  is  $588,290. 

89.  S'JMMARY  OF  ACCESS  ROADS  TO  LOCKS  AND  DAMS  (INCLUDING  ODSTS).- 
The  proposed  alignments  of  the  access  roads  were  selected  after  field 
reconnaissance  and  consultation  with  local  personnel  familiar  with  each 
lock  and  dam  location.  The  proposed  21  access  roads  would  connect  with 
the  nearest  improved  all  weather  road  and  would  have  a 20-foot  wide  double 
bituminous  type  pavement  and  6-foot  wide  flexible  base  shoulders.  The 
alignments  of  existing  graded  roads  would  be  used  whenever  they  are  favor- 
ably located. 

90.  Road  embankments  within  the  Trinity  River  flood  plain  would 
have  a top  elevation  5 feet  above  maximum  highwater  of  record.  At  loca- 
tions where  road  alignments  cross  perpendicular  to  the  direction  of  flood 
flows  approximately  one -fourth  of  the  roadway  would  be  made  of  timber 
trestles  to  provide  relief  during  flooding.  The  creosoted  timber  trestles 
with  asphaltic  concrete  covered  decks  would  have  a 22- foot  wide  roadway. 
Pertinent  data  for  each  access  road  are  given  in  table  25. 

91.  Estimates  of  first  cost  to  provide  the  proposed  access  roads  are 
based  on  unit  costs  as  shown  in  the  following  tabulation: 


Item  : 

Unit 

: Unit  cost 

Clearing  and  grubbing  (light) 

Ac 

$150.00 

Clearing  and  grubbing  (heavy) 

Ac 

300.00 

Excavation 

-^V 

0.60 

Select  material  base 

C^ 

2.75 

to 

3.00 

Flexible  base 

CY 

3.50 

Prime  coat 

Gal. 

0.20 

Double  bit\aminou3  treatment 

SY 

0.35 

Timber  trestle (re lief  bridges) 

If 

150.00 

Small  drainage  structures 

DA 

500.00 

Fencing 

LF 

0.80 

Marking  traffic  signs 

Sum 

50.00 

to 

350.00 

Rework  existing  road  crown 

SY 

0.15 

Bridge  approach  fill 

CY 

0.85 

Table  26,  that  follows,  shows  cost  of  access  roads  to  lock  and  dam  sites 
estimated  at  $5,018,990. 


J. 


OF  FimT  COSTS  OF  WATER  AND  SEWFJ? 


ces  are  as  of  January  I962. 


r 


TABLE  25 

PERTirffiNT  LATA  CONCERIIING  PROPOSED  ACCESS  ROADS 
TO  LOCK  SITES 


Look  eite 
: Location 
: ( c'nanne  1 
No.  : mile) 

:Rights- : 
: of  : 
: vaj-  : 
: (acres) ; 

Tyi'O  and 
Constract 
new 
road 
(miles) 

length  of 
:Construct 
: new 

: bridge 
:(feet) 

access  road  : 

; Iraprove  : Total:  Access 
lexistlng  :length:  road  to 
: road  : (miles)  connect 

: (miles)  : : with 

L 

28.30(1) 

2. 

Ly.Lf 

6 

•5 

0 

*■ 

.5 

Washington  St. 
(Liberty) 

A 

5Sao3 

33 

5.7 

- 

- 

5.7 

FM  1008 

15 

1.0 

21 

- 

1.0 

Tex.  105 

■;A 

98.00 

21 

.3 

- 

1.7 

2.0 

FM  222 

53 

99.20 

- 

- 

- 

0.5 

Access  Rd  5A 

’j 

l'+t,!;2 

67 

1.5 

1500 

A.O 

5.5 

FM  930 

i 

153.92 

70 

2.5 

1500 

4.0 

6.5 

FM  3ll 

ri 

207.55 

27 

- 

21 

2.2 

2.2 

FM  227 

0 

✓ 

217.95 

72 

- 

3275 

5.9 

5.9 

FM  542 

ICA 

233.00 

122 

1.0 

- 

8.1 

9.1 

St.Hwy  84 

103  {2 

) 233.61 

- 

- 

- 

- 

- 

11 

258.91 

Id 

1.6 

- 

2.0 

3.6 

FM  635 

■L2 

2r..5i 

61 

2.0 

550 

3.0 

5.0 

FM  636 

"1  •, 

238.  ji» 

23 

1.2 

4 jou 

- 

1.2 

FI.1  1129 

1-. 

298.33 

- 

- 

.2 

St.Hwy  34 

5 06.  -51 

L6 

.3 

21 

3.0 

3.8 

FM  780 

24 

1.6 

- 

.4 

2.0 

Malloy  Rd. 

-.7 

317. Si 

ft 

.5 

- 

- 

.5 

Post  Oak  Rd. 

;i3i.?i 

2 

.2 

700 

- 

.2 

Montgomery  St. 
(Dallas) 

..  . 

3‘'-8 . ; 1 

7 

.6 

- 

- 

. 6 

Meyers  Rd. 

.'0 

3:.'  - .91 

22 

1.2 

3000 

• 0 

1.3 

FM  157 

t ' \ 

30O.17 

2 

tJ.  T 1 4 

; 

T/'x^lr  T7-. 

.2 

Randol  lUll  Rd 

^ TJ«  ■>  T ,r4  1 « 

r^-ijervoir  pi'O  'OCv.  recua.ier.de-i  i::  U-:icf  of  Engineers  report  dated 
April  18.  1961. 

('_)  Lcj'V.t  Ho.  ITv  to  be  served  bv  rrad  extending  Troir.  locd  ;.‘o.  I(,v.. 


i 


92  SJM^IARY  CP  PER^WriE.MT  OPER/VrillC-  EQU1PMEI7T  (inCLUDIIIG  COST).-  The 
estimated  first  cost  of  pernanent  operating  equipment  for  the  canalized 
multiple  piorpose  charinel  includes  the  cost  of  20  sets  of  lock  and  dam 
equipment,  four  sets  of  heavy  duty  maintenance  equipment  and  a system  of 
river  chservation  gages  and  recorders.  The  estimate  of  cost  excludes  the 
operating  equipment  required  at  lock  IIo.  1,  vhich  is  provided  for  in  the 
recommended  Wallisville  reservoir  project.  One  set  of  operating  equipment 
■would  be  provided  to  serve  both  locks  IJos . 5A  and  5B,  also  both  locks 
Nos.  iOA  and  103.  It  is  proposed  that  each  set  of  operating  equipment  to 
be  jirovided  at  the  lock  sites  cor.sist  of  the  equipment  listed  in  table  2T> 
which  also  shows  the  estimated  unit  costs  aii.-  ‘Irst  cost  of  the  equipment 
for  each  installation. 


TA3Im:  27 

ESTIi-lATED  FIP.ST  COST  OF  OiT:  SET  OF  LOCK  AND  DA.M 
PERi'-IAIiENT  OPERATIIIG  EQUIPMENT 


Item  of  equipment Unit  cost 


Truck  (1/2  ton  pick-up)  $ 2,000 

Truck  (Carry-all)  2,?00 

La''y'n  rao'wers,  2 @ JlpO  3G0 

Small  derrick  barge  for  removal  of  logs  and  debris  12,000 

Tractor  with  mowing  eq-ulpment,  ami  clarie  scrappe’^  2,000 

work  boat,  capable  of  moving  small  derrick  barge  10,000 

Skiffs,  survey  tgu)?,  2 S $"'00  1,^00 

Outboard  motor  300 

Portable  .-’adto,  2@  4^00  i ,000 

Office  equipment 

Desk.  3 ©’$96 .,90  30c 

tiap  case  (p  drawers)  100 

File  raDlnets,  3 © $10^^-  300 

Cnairs  6 © $37  ^ 200 

Adding  machine  and/or  ca: 'uiaicr  SOO 

Typ.ewriter  30C 

Wind  direction,  veijcity  indicator  and  rai::  gage  500 

P.adio  transmitter  and  receiver  900 

Mi  sc.  supplies  and  ec  id.  omen* 

Total  - one  set  35 i 900 


93  it  is  proposed  that  a re*  of  heavy  duty  maintenance  eq'uipment 
he  provided  at  fo,u"  lock  sites  along  the  m^litiple  purpose  ciiannel  to  be 
used  by  permanent  maintenar  c-:  crews  per  form,  lug  or^lirary  maintena.nce  work 
on  the  locks  and  d.arris  a.'  may  be  required.  The  hea'vy  duty  mnin+enance 
equipment  to  be  provided  in  •.’an-;  set  would  co.nsist  of  t le  rn,.l  ;ment 
linted  in  table  2B,  which  also  :huwt  the  'iui..t  and  total  cost  • P the 
equipment 
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TABI£  28 

ESTIf-lATED  FIRST  COST  OF  OflE  SET  OF  HEAVY  DUTY 
EQUIPMENT 


Item  of  equipment 


Unit  cost 


Damp  trucks  2 @ $3^575  (l  radio  equipped)  $ 7,150 

Stake  body  truck  with  1,000  gal.  water  tank  and  pumps  2,800 

Pumps  (3  in.  gasoline  operated)  2 @ $175  350 

Mobile  Crane  (15  ton  capacity)  26,000 

Dozer,  with  winch  and  hydraulic  blade  l8,000 

Low-boy  equip.,  trailer  and  cab  10,000 

Combination  road  maintainer  and  heavy-duty  front  end  loader  6,200 
Total  - one  set  70,500 


9k.  The  proposed  river  observation  system  is  required  for  the 
collation  of  basic  precipitation  and  river  stage  data  required  to  forecast 
the  operation  of  the  navigation  dams  on  the  multiple  purpose  channel  to 
pass  flood  rises  and  reservoir  releases  and  at  the  same  time  maintain 
normal  pool  elevation  for  navigation.  The  existing  precipitation  and 
stream  recording  gages  on  the  watershed  would  be  augmented  by  26  standard 
precipitation  gages  and  lO  waterstage  recorders. 

95  The  unit  cost  of  the  new  precipitation  gages  and  waterstage 
recorders  in  place  is  estimated  at  $500  and  $2,500,  respectively.  The 
total  first  costs  of  the  26  gages  and  4o  recorders  are  estimated  at 
$113  ,000  excluding  contingencies.  A summary  of  the  estimated  first 
cost  of  the  proposed  peiiaanent  operating  equipment  is  given  in  table  29* 
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TABLE  29 

SUK4ARY  OF  ESTIMATED  FIRST  COST  OF  PERMAIJENT 
OPERATING  EQUIPMENT  REQUIRED  FOR  MULTIPLE 
PURPOSE  CHANI^EL  TO  FORT  WORTH,  TEXAS 


: Estiruated 

IteTT.  of  equipment ; first  aost 

Ho^oston  Ship  Channel  to  u, per  reach  of  Wallisvllle  Reservoir  - 
(Mile  0 O^to'39»?) 

Operation  equipment  for  1 .ck  No.  1 
Heathy  duty  raaintena.-ce  equipment 
River  observation  system 


None(l) 

None(l) 

$ 2,950 


U;jper  Reach  of  Wallisville  Reservoir 
to  Liberty  (i-lile  35  5 to 
Crperation  equipment  for  lock  No.  1 
Neavy  duty  maintenance  equipment 
River  observation  system 


to  head  of  authorized  channel 


None ( 1 ) 
None(l) 
5,000 


Head  of  aut.norized  channel  to  Tennessee  Colony  Dam  (Mile  47-^ 


to  233-51 

Operation  equipment  for  locks  No.  2,3,^j5A,6,7,8  & 9 287,200 

Heavy  duty  maintenance  equipment  (2  sets)  l4l,000 

River  observation  system  ^^^0 

Total -Mile  47.^  to  233-5  488,840 


Tennessee  Colony  Dam  to  Lock  & Dart  No.  12  (Mile  233-^  'to  274-4) 


Operation  equipment  for  locks  No.  lOB  & 11  71j800 

lieav'y  duty  maintenance  equipment  (1/2  set) (2)  35>250 

River  observation  system  dJ? 330 

Total -Mi ie-  233-5  to  274  ,4  120, 3b0 


Lock  ^ Darn  No . i2  to  Five-mile  Creek  (Mile  2?4.4  to  322.0) 


Operation  equipment  for  locks  No.  12  thru  IT  215,^0 

Heavy  d.tty  ■^laintenance  equipment  (l/2  set)(2)  35,>250 

River  ebservatton  system  15 i 510 

Total -Mile  27^  to  Yd2  0 2ob,lo0 


Five -mi Is  C reek  to  Dellas  Terminus  jMlle  322.0  to  326.7) 
Operation  equiptie.nt  for  lock* 

Heavy  duty  maintenance  equipment 
River  ob.?ervation  system 


None 


None 

1,530 


Dallas  Terminus  to  Da^.las  Fl^.'Odvay  (Mile  326.7  to  331-1) 
Opera-tion  equipment  for  Locks 
iieavy  auty  itainteuance  equipment 
River  observation  system 


None 

None 


1,430 
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SU?WJ:Y  of  FSTni-'iTED  FIRST  COS""  OF  PEK-lAi:E::T 
OPERATIh'G  3QUIPMEIJT  REQUIRED  FOR  MULTIPLE 
PURPOSE  CHA!T:EL  to  fort  worth,  TEXAS 


1 i,e’!i  Oi  eouLpii'c: 


; Fcti  .;i3.tcci 
. fi.i'Su  cjsv. 


fallas  Flood'-.-ay  (Mile  33-^- i xo 

Oprration  cqi.nrrr.C'':t  foi'  locF  r;o . Ic 
Fea'r/  duty  tpaim.enance  aqui  c-:..ent  (l/^i  r-at)(2j 
River  o'csci  vsxi.on  sysLer 
Total -Mile  33L  i Jici.o 


00>>‘C'-0 
11,630 
2 ) 

■'5^,"6To 


Do.liax  Floodway  :o  Fori  Woitl.  ""c: minus  (Mile  338 -8  to 


(jie  ra  ti.oi.  ei  aipriient  lor  Ijiki  j9j  20  & 21 

ir.-aiiiteuancc  0'iu:c;.eriu  (3/^  sst)(2) 
Rive;  obcerva.!:  on  syster. 

Total -I'ile  3 to  iSP  o) 


107,700 

52,870 

7,850 


■*‘20 


For-  Worth  Terminus  ij 


bridges  (Mile  3^2  o^io  369  ^ 
Oreratlon  equ:  ^ rr.em  ror  iorts 
Heavy  duly  uer. '.I'lce  eqi",;ri 

River  obser  rati 


inrludir.-;  Riverside  Drive 


-j  -> 

Tc'tal  cost  yfci’i-cV.i;'. I oi'kid. eq liovieni 


iJnc 

■'one 

2,2o0 


Houston  Shi')  CuaiiO-.  t •: 


t Worth  - 


^lilc 


,'■00 


',1)  C'-sr  m iperatlug  couL..'..-  ■‘•'r  Lock  ..c.  1 is  !.•  ,c li-ie-  1- 

WdlliS'-illa  Resci'voir  project. 

(2)  Costs  O'"  '-nit  assignee  :'j;"  economic  anolj'sis  0:'  oro.-e-ot. 


MOTE:  Pr-'ess  ori 


lybd. 


98*  SU.  -/'JIY 
the  uultiyle  - I'pcs!: 
quarterc , garage , 0 ; 

'n  additio'n  t.  , • .ost 
_-s '.l.-rate  of  firs-  •-Os., 


U.f.Dil  3 IROULDS  A\D  'JliLITi-ES . - Each  O’-c..  . ' 

: ■ For’t  Worth  v.'oulu  be  u'  'vl  ,ied,  Icc,.  ..aster  ' . 
igo  . . ‘ . bcat.noi;se,  fe,'.ci;ig  a". '.i.-piti  .g  '••cilltie- 
•.  y ilirv  i'l  stribution  c;.'l  I'.i.ri . A dctci.ied 
e 1 -t'..  ' ns tallati on  is  t,. -ar  i;i  ti-i 


' ! lowing  tabula  - . ;■)  ; 
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COST  OF  BUILDINGS,  GROUIIDS  & UTILITIES  AT  EACH  LOCK  SITE 


Lockraaster's  quarters  1@  13,000  $13,000 

Garage  & storage  shed  1 @ 7,&-0  7,d00 

Utilities 

(1)  Electrical  distribution  & ligh^ing  system  50,000 

(2)  Keating  gas  - butane  5,000 

(3)  Water  supply  Se  distribution  10,800 

(4)  Sanitary  seuer  system  12,500 

(5)  Telephone  facilities  6,000 

Boathouse  & appur-tenances  19,200 

Fence  4 ft.  stock,  chain  link  3,300 

Unit  cost  for  one  lock  site  127, 8OO' 


97»  A summary  of  first  costs  for  buildings,  grounds,  and  utilities 
is  given  in  table  30. 


TABLE  30 

ESTIMTED  FIRST  COST  OF  BUILDINGS,  GROUNDS,  & UTILITIES 
REQUIRED  FOR  MULTIPLE  PURPOSE  CHANliEL  TO  FORT  WORTH,  TEXAS 


No.  of  units 

: Unit 

x’equired 

: cost 

: Cost 

f Wallis-'mlle  reservoir 

(Mile  0.0 

to  35.5) 
1 

127,600 

(1) 

Upper  reach  of  Wallisville  reservoir 

to  head  of  authorized  char.nel  to 

Liberty  (Mule  35-5  7,o  47.4;  - 

None 

Head  of  aurhorized  cnannel  to  Liberty 

to  Tennessee  Colony  Dam 

(Mile  “+7.4  to  23'3*5) 
1C 

127,600 

1,276,000 

Tenne  ssee  Colony  Dar.  to  Lock  8:  Dair.  No 

. 12  (Mile  233.5  to  274.4) 

2 

127,600 

255,200 

Lock  £c  Dar.  No.  12  to  Five-mile  Creek 

(Mile  274.4  to  322.0) 

765,600 

127,600 

Five-.r.ile  Creek  to  Dallas  Terminus  (M 

lie  322.0  to  326.7)  - 

None 

Dallas  Terminus  to  Dallas  Floodway  (M 

ile  326.7  to  331.1)  - 

None 

Dallas  Floodway  (Mile  331 • I to  338.8) 

127,600 

127,600 

1 

Dallas  Floodway  to  Fore  Worth  Terminus  (Mile  338.8  to  362.8) 

382,800 

3 

127,600 

Fort  Worth  Termimus  to  and  including  ! 

Riverside  Drive  Bridges, 

(Mile  362.6  to  3.39. 'i)  - 

None 

Total  - Mile  0.0  to  36'?. S 

2,807,200 

Note-  Estimated  first  costs  are  based  on  prices  as  of  January  I962. 
(1)  Costs  are  included  in  Wallisville  reser’/oir  project. 


9c.  S’,M4ARY  OF  AIDS  TO  liAVIOATION  (llICLUDING  COSTS).-  Estimtes 
of  unit  costs  and  tocal  first  cost  of  aids  to  navigation  for  the  section 
of  the  multiple  purpose  Trinity  River  channel  from  Liberty  to  Fort  Worth, 
Texas,  uas  f’arnisned  by  letter  dated  October  30,  196l>  from  the  Commander, 
Eighth  Coast  Gxiard  District,  Hew  Orleans,  Louisiana.  The  aids  to  naviga- 
tion vo'old  consist  of  single  pile  daybeacons  installed  on  the  channel 
bank  at  the  lower  ends  of  river  cut-offs  and  along  the  channel  route  as 
'.nay  be  necessary,  and  class  radar  reflecting  buoys  in  Livingston  and 
Tennessee  Colony  reservoirs.  In  addition  it  is  proposed  that  a light 
attendant  station  complete  with  wharf,  vehicles,  and  45 -foot  buoy  boat 
be  provided  at  each  reservoir.  Two  sites  of  e ’'proximately  2 acres  each 
would  be  required  for  the  light  attendant  sta-^. Ions.  The  total  cost  of 
the  required  aids  to  navigation  is  estimated  at  $800,000.  Table  34  shows 
a summary  of  the  estimated  first  cost  of  the  required  aids  to  navigation 
for  Che  multiple  p'urpose  channel,  excluding  land  costs  for  the  light 
attendant  station  which  would  be  located  within  the  reservoir  limits. 


TABLE  31 

S’M-IARY  OF  ESTIMTED  FIP.ST  COST  OF  AIDS  TO  NAVIGATION 
REQUIRED  FOR  TilE  MJLTIPLE  PIRPOSE  TRINITY  RIVER  CHAITIEL 

TO  FORT  WORTH,  TEXAS 


Section  of  channel  and  : 
aids  to  navigation  : Unit 

; Q'oanti 

tyiUnit  Gost(l): 

Estirraited 
first  oost(l) 

Housto..  Ship  Ciiannel  co  upper 

reach  of  Wall! svi lie  Res 

ervoir  - 

(Mile  G.O  to  3>*5) 

None 

- 

- 

None 

Upper  reach  of  Wallis ville  Reservoir  t 

.0  head  of  author 

ized 

channel  to  Liberty  (Mile  3c. 

5 to  47. 

4-) 

None 

- 

- 

None 

Head  of  author! ted  channel  to 

Liberty 

to  Tennessee  Colony 

Dam  (Mile  4'(’.4  to  233*?; 

Single  pile  daybeacons  se. 

285 

500 

$142,500 

Third  Class  (RR)  buoys  ee. 

40 

650 

26,000 

Light  attendant  station  ea. 

T 

1. 

100,000 

100,000 

Buoy  boat,  4^-foot  ea. 

150,000 

150,000 

Total 

418, 500 

Tennessee  Colo'.n:,'  dam  to  Lock  & 

Dam.  No. 

12  (Mile  233.5 

to  274.4) 

Third  class  (RR;  buoys  ea. 

6^ 

550 

44,000 

Light  attendant  station  ea. 

1 

100,000 

100,000 

Buoy  boat-45 es  . 

1 

150,000 

150,000 

T.ctal 

294,000 

VI -97 

TABLE  31  (Cont'd) 

SL^JMARY  OF  ESTIMATED  FIRST  COST  OF  AIDS  TO  I'lAVIGATION 
REQUIRED  FOR  THE  ILULTIPLE  PURPOSE  TRINITY  RF\rtE  CHANNEL 

TO  FORT  WORTH,  TEXAS 


Lock  fc  Daia  Ko-  12  tc  Five-iiile  Creek  (Mile  27^ A to  322.0) 

Single  pile  daybeacond,  ea.  9'*  ^00  h'J ,000 

Five-!nile  Creek  tc  and  including  Dallas  Termin'os  (Mile  322.0 
to  320 

Single  pile  daybeaccns  ea.  9 500  ^,500 

Dallas  Terniirnas  to  existing  Dallas  Floodway  (Mile  326.7 

to  331-1) 

Single  pile  daybeacons  ea.  9 500  ^^500 

Dallas  Floodvay  (Mile  331.1  to  338- 5) 

Single  pile  da.ybeacons  ea.  15  500  7,500 

Dallas  Floodvay  to  & including  Ft.  Worth  Terminus  (Mile  338.8 

— to~02'-BT 

Single  daybeacons  ea.  ^8  500  24,000 

Fort  Worth  Terminus  to  Sc  including  Riverside  Drive  bridges  - 
(Mile  S^S.o  to  389.7} 

Nolle  - - - None 


Total  - Mile  0.0  to  369.8 


$800,000 


(ij  Cost  furnished  by  Cormander,  U.  S.  Coast  Guard. 


99,  SUMMARY  OF  PECRE.'.Ti0ii  FACILITIES  (INCL’JDING  COST).-  A summary 
of  firs'^,  cost  of  recreation  facilities  provided  in  connection  with  the 
multiple  purpose  channel  estimates,  at  $2,866,200  is  shown  in  table  32- 
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TABLE  32 

SUMMARY  OF  ESTIMATED  FIRST  COST  OF  RECREATIOIIAL  FACILITIES 
FOR  MUL.TIPLE  PURPOSE  TRINITY  RIVER  CHAI«^  TO  FORT  WORTH,  TEXAS 


: : : Unit  ; Total 

Item  :Q--iantity  : Unit  : Cost  : Cost 


Houston  Shin  Channel  to  heal  of  Wallisville  Reservoir  (Mile  0.0  to  3^-3) 


Access  roads  2.5  Miles  $35 >000  $ d7>500 

Recreation  facilities  3 Each  66,600  199^800 

Total  construction  267 , 300 

Head  of  Wallisville  Reservoir  to  head  of  authorized  channel  to  Liberty 


(Mile  35o  to  47 A) 

Recreation  facilities  1 Each  66,600  66,600 

Head  of  authorized  channel  to  Liberty  to  Tennessee  Colony  Item  (Mile  47.1 


253.9)  , 

Access  roads  7 Miles  35>900  245,000 

Recreation  facilities  14  Each  66,600  932,|^00 

Total  construction  1,177,400 


Tennessee  Colony  Datn  to  Lock  & PaiTi  No.  12  (Mile  233 • 9 ~to  27^-^) 


Access  road 
Recreation  facilities 
Total  constr'uction 


1,0  Mile  35,000 

2 Each  66,600 


Lock  8c.  Dam  No.  12  to  Five-mile  Creek  (Mile  27^.^  to  322.0) 
Access  roads  7 Miles  35,000 

Recreation  facilities  8 Each  66,600 

Total  construction 


35,000 

133.200 

166.200 


2i+5,000 

532.800 

777.800 


Five-ciile  Creek  to  and  including  Dallas  Terrainus  (Mile  322.0  to  326. ()  - None 
Dallas  Terminus  to  existing  Dallas  Floodvay  (Mile  326.7  to  331-1)  " None 


Dallas  Floodway  (Mile  331-1  to  338.8) 
Access  l.C 

Recreation  facilities  1 

Total  construction 


Mile  35,000 

Each  66, 600 


35,000 

66,600 

101,600 


Dauias  Ficodwav  to  & including  Fort  Worth  Terminus  (Mile  338.8  to  362,8) 
"Access  roads'  275  MiTii  35,000  87, 500 

Recreation  facilities  3 Each  66,600  199,800 

Total  Construction  267,300 

Fort  Worth  Terminus  io  Riverside  bridges  (Mile  362.8  to  369.8)  None 

Total  (Mile  0.0  to  369.8)  $2,866,200 
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100.  summary  of  annual  maintenance,  operation  and  major  re- 
placement COSTS.-  The  following  paragraphs  give  information  and 
supporting  data  considered  in  determining  the  annual  costs  of 
maintenance,  operation  and  major  replacements,  based  on  a 100- 
year  amortization  period.  The  total  annual  cost  of  maintenance 
operation  and  major  replacements  for  various  features  of  the  multiple 
purpose  channel  is  estircated  at  $4,438,200  as  surrjr.arized  in  table 
33,  which  excludes  an  estimated  ccst  of  $272,000  annually,  for  main- 
tenance and  operation  of  recreational  facilities  proposed  for  the 
multiple  purpose  channel. 

101.  LOCKS,  DAM-S,  AND  RIVER  OBSERVATION  SYSTEM  - The  annual 
maintenance,  ooeratior.  and  replacement  cost  for  lock  No.  1,  is 
provided  for  in  the  Wallisville  Reservoir  project  as  recommended  in 
prior  report  and  accordingly  is  excluded  from  further  consideration 
in  this  report.  Also  excluded  from  consideration  are  the  costs  of 
m.aintenance  and  operation  of  the  spillway  gates  and  outlet  works 

at  the  Livingston  and  Terneasee  Coior.y  re-ssrvoirs  dams,  which 
costs  are  considered  as  a function  of  the  respective  reservoirs. 

The  annual  costs  of  operating  personnel,  maintenance  supplies,  major 
repair  and  painting,  and  inajor  replacements  for  the  proposed  22 
locks  and  18  navigation  dams  and  river  observation  system,  are 
set  forth  in  the  following  paragraphs. 

102.  OPERATING  PERSONNEL.-  The  yearly  operation  of  each  lock 
and  dam  would  be  accomplished  with  a crew  of  9 men  consisting  of 
lock  master  and  an  assistant  lock  master  on  a yearly  basis  and 
seven  lockirien  working  ^0  hou’'s  per  week.  LocRmssters  would  reside 
in  houses  at  the  lock  sites.  Grounds  maintenance  would  be  performed 
by  lock  personnel  when  operation  of  the  locks  is  net  pending. 

Ordinary  maircenar.ee  of  all  locks  and  navigation,  dams  vrould  be 
performed  by  f.our  crews  consisting  of  8 men  each.  These  maintenance 

crews  would  also  maintain  the  river  observation  system  Personnel  ^ 

required  for  maintenance  and  operation  of  locks,,  dams  and  river  , 

observation  system  ii  proposed  as  fellows  I 


Personnel 

Number 

required 

Average 
yearly  cost 

Tota  1 
yearly  cc 

Lockmaster,  S-06 

22 

3 8,090 

$177,980 

Asst.  lockiTiaster , W-08 

22 

6,340 

139,480 

Lockmen,  W-07 

I5d 

6,050 

931,700 

Maintenance  foreman,  S-06 

U 

8,090 

32,360 

Heavy  equip  operator,  W-1? 

12. 

6,220 

74,640 

Laborers,  W-02 

16 

4,160 

66.560 

Sub-tota 1 

$ 

1,422,720 

Supervision  and  overhead,  12% 
Total 

T 

170. 780 
1,593,500 
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103.  ORDINARY  MAINTENANCE  SUPPLIES.-  Based  on  experienced  cost 
of  ordinary  maintenance  supplies  for  existing  locks  and  dams  in  the 
Galveston  and  Mobile  Districts,  it  is  estimated  that  ordinary  main- 
tenance supplies  would  cost  $4000  per  year  for  each  lock  and  dam. 

The  cost  includes  $1000  per  year  for  electric  power.  The  total 
arsnyal  cost  of  ordinary  ma ini enance  supplies  fcr  ths  22  locks  and 
1?  navigation  dams  is  erttmated  at  $160,000.  C’-.st  cf  ordinary 
m.aintenance  s.-oplie?  ter  the  river  observation  syjtem  is  cctimiated 
at  $10,000  a.rr.ually.  The  ictsl  anr'ual  cost  of  crdirii-'J  msintenance 
sapplies  fcr  the  lock,  dans,  and  river  ob.s.rvat  c .syreem  is  esti- 
mated at  $1/0,000. 

104.  MAJOR  REPAIR  AND  FAINTING.-  It  is  estimated  t.hat  major 
repair  and  complete  painting  of  lock  and  dam  gates  vie  id  be  .ter- 
formed  on  a erntraer  basis  e/ery  10  years.  Tt.e  ^ eraae  test  oi 
ma.’or  repair  and  tain;’..'?,  :f  the  gates  at  eaat  Ic.k  ?<-.■>  ga;e.- 

of  each  dam  is  estima  -t  s-.  ;„;C  COO  ani  $50,C'j0  : - t : ; r i e !v 

The  total  cost  ft*  major  israi:  and  painting  c’  gates  a'  the  2,2 
locks  and  18  dams  is  estimated  at  $4,200,000  Average  annual  cost 
of  major  repairs  and  painting  is  estimated  at  $164,000. 

105  MAJOR  REPLACEMENTS  - In  detciTr.iiiir.g  the  cca:  ti  maj.or 
replacements,  it  was  considered  that  the  replacement  cit.s  ct 
specific  items  in  the  future  would  equal  the  pze.^e-*  ^ or  ■ t- ..cticn 
first  cost  leas  sai-vage.  The  average  annual  reclacems.tt  icat  was 
computed  by  disco-. r‘ing  to  prese.'t  worth  al?  = icsr?  ard 

rijltiplying  the  pr-ssnt  worth  value  '07V  tb-e  capital  rsc'  -='  ’’actoc 
for  a uniform  annc.-f  1 ■•eri°s  hevf.e  a r-eried  cf  100  year;.  'he 
estimated  annual  tenlacemert  coEts  for  opeta-i'.g  eitiprrert  -.-.d 
machinery  for  the  18  navigation  aams,  22  locks  a'’d  pei'-an'“r.t 
operating  equipment  are  given  in  table  34. 

106.  ACCESS  P0A.OS.  Ks i '.tenance  ot  atcees  f.idi  ■,'"ilJ 
include  patching  cf  oitur.inti.i  sur*^aces,  politi-g  it  righ.'i  ut- 
way,  mowing  of  rights- of --way,  grading  cf  .sbo-lders,  :°pat'’:l'ig 
center  strip,  repairing  sig~s,  and  clearing  cf  d-ainagt  r.c. 

The  annual  cost  cf  acces.s  read  maintenance  '..s  e-.-.imate'<  at  Sl.OOC 
per  mile  of  road  or  a total  of  $58  000  for  :h.-  21  access 

roads  The  a'^-ual  malrtena^-.e  cos’  is  in. th/e"  e-.  • t'-e  -0'’at 
deration  that  the  cro-w-  of  the  road  ■wiulc'  he  r .pla.-c  vvr--,  lO 
years.  The.  cost  of  cro’wn  replatemen*.  on  tre  >. cir.C/i  •'.‘al  of 
58  miles  of  access  r aads  ls  estimated  at  $119,000  ar....al'\  as 
sho’wr.  in  table  .34. 
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ESTIMATED  /.mOJAL  CC£T  CF  R ?^:?UC»EifrS 
FCR  MULTIPLr.  PUHPvtit  TPIIil'.’Y  HI’/EH  :H-^HNEL 
(100  YK.  PfiuTECr  LIFE  2-7 'oX  imREST  HATE) 


: Estimated;  Estixnate.i 

Sl.'igle 

Average 

Ew  .Imarf?n 

: life 

: single 

;Esti^4itea: 

replacement 

annual 

Ml.  .oal 

: in 

; replaceu:-. 

.t  :sulvagL‘  : 

cost  less 

replacement 

r«i*laceiner4t 

Designation 

: years 

: cost  (l) 

: value  ; 

sa  iv'agc 

cost  factor(e) 

c.sl(3) 

Dbi^ 

' Tainter  gates 

uo 

35,723,000 

$4,634,000 

$3, 009, 000 

...01209 

$.7,000 

Jperating  machinery  (meoh. ) 

40 

3,-43,000 

1,946,00c- 

1,297,000 

0.01209 

16,00c 

Crane 

533,000 

3oC,000 

373,000 

O.020O9 

10,00c 

Pier,  storage  yard 

25 

1>;,000 

^1,000 

ol,00C 

0.02609 

2,00c 

Electrical  system 

25 

7C*4,000 

4...  ,000 

23£,OOC 

0.02609 

7,00c 

Operating  machinerj  (elect.) 

*.'5 

b4C,U0C 

pk>*,000 

j3o,vX»o 

0.02609 

9,000 

Stop  logs 

J*u 

od3,000 

331,000 

353,00c 

0. 01209 

*4,000 

Total  Dums 

• 

5*9 ,00c 

LiOCas 

Miter  gates  and  tainter  v'aives 

40 

U, 041,000 

u,ck^c,000 

4 ,41^,000 

0.01209 

53,00c 

Operating  machinery 

40 

!?,4o5><XXj 

3,27^>,000 

2,l3b,OOC 

0.012C9 

2b, 000 

Valves 

mj 

120,000 

60,00c 

C.CI2O9 

1,000 

Oil  piping  system 

40 

^,732,000 

1,635^,000 

1,093,000 

0.C1209 

I3,cxxi 

Stop  logs 

4o 

2, 31c, 000 

1,3‘>1,00C 

927,00C 

O.CI209 

11,000 

Electrical  system 

25 

3,374,000 

J,  144,000 

1,430. x» 

C.026C9 

37^00C_ 

Total  locKs 

141,  vOt 

Permanent  operating  equipocn* 

10 

l,.!?0,0i/0 

L?2,COO 

l,u9t^,OiK 

Q.u6v9^ 

•*4,UX) 

Railroad  bridges  (majhincr’/) 

KO 

3,405,000 

>,C43,00C 

3,36t,OOC 

C. 01209 

•*A.,UCU 

Access  roads  to  lock  sites 
Aids  to  navigation 

10 

0,676,000 

,436,000 

l,36c,Oix, 

j.085:.4 

119, OOl 
3,000 

Buoys,  radar  reflecting 

^;o 

70,00C 

None 

70,uOC 

0.03590 

Day  beacons 

Li 

230,000 

None 

230,00c 

0.06924 

lb, 000 

Buoy  boats 

25 

300,000 

IOC, 000 

120,000 

0.02t509 

3,000 

Total  aids  to  navigation 

22,00c 

Total 

/.T  *al .'j  • " 1.. 

512,000 

. ■r  

Isi 


contingencies  -'ind  engineering,  design,  supervision  and  adjunlstratlon  costo. 
Acoufflulated  present  wort/,  factor  nwltipiled  by  capital  recoverj'  factor. 
Replacement  cost  less  salvage  multiplied  by  anijual  rt^pLicenfat  cost  factor. 
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107.  RAILROAD  BRIDGES.-  The  plan  of  improvement  provides  for  the 
construction  of  a vertical  lift  railroad  bridge  at  each  of  the  13  rail- 
road crossings  of  the  multiple  purpose  channel.  The  total  annual  main- 
tenance and  operation  cost  for  the  13  bridges  is  estimated  at  $273,000, 
based  on  the  estimated  cost  of  $21,000  per  year  for  24  hour  daily  opera- 
tion, utilities,  painting  and  repairs  for  single  lift  bridge  as  shown 
below. 


Item  Annual  Cos t 


Bridge  tenders  - 4 (?  $4,000  a year  $ 16,000 
Utilities  1,000 
Painting  and  miscellaneous  repairs  2,000 
Operating  equipment  repairs  2 , 000 


Total  $ 21,000 


It  is  further  considered  that  the  machinery  for  each  lift  bridge  would  have 
an  average  life  of  about  40  years  The  total  annual  replacement  costs  for 
the  13  lift  bridges  machinery  is  estimated  at  $41,000. 


108.  CHANNEL  DREDGING.-  In  determining  the  estimated  annual  cost  of 
maintaining  project  depths  in  the  proposed  multiple  purpose  channel  from 
the  Houston  Ship  Channel  to  Fort  Worth,  Texas,  consideration  was  given  to 
the  proposed  enlargement  of  the  authorized  channel  to  Liberty  project,  the 
sediment  load  that  would  enter  the  channel  from  various  sources  and  the 
requirements  to  maintain  project  depths  for  navigation  and  regulated  flood 
releases . 


109.  With  respect  to  the  enlargement  of  the  channel  to  Liberty  project, 
the  plan  provides  for  deepening  to  12  feet  the  9 x 150- foot  channel  from 
the  Houston  Ship  Channel  to  the  upper  end  of  the  Wallisville  Reservoir 

at  channel  mile  35.5  in  the  interest  of  navigation.  Thence,  for  deepening 
and  widening  of  the  channel  to  the  head  of  the  authorized  project  at 
channel  mile  47.4  in  the  interest  of  both  navigation  and  flood  control. 

The  following  concerns  maintenance  dredging  of  the  channel  from  the 
Houston  Ship  Channel  to  channel  mile  35.5. 

110.  The  plan  of  improvement  for  the  Wallisville  Reservoir  project 
(House  Document  No.  215,  87th  Congress,  1st  Sessicr.)  provides  for  diver- 
sion of  all  Trinity  River  flows  to  a new  outlet  on  the  north  shore  of 
Trinity  Bay.  Since  sediment  inflow  into  the  channel  below  the  Wallisville 
dam  would  be  eliminated,  maintenance  dredging  of  the  project  channel  be- 
low the  dam  would  be  largely  confined  to  the  reach  from  the  Houston  Ship 
Channel  to  near  Smith  Point,  a distance  of  6.5  to  9 miles  depending  on 
tidal  influences  on  the  channel.  Some  maintenance  dredging  would  also  be 
required  in  the  vicinity  of  the  Double  Bayou  channel  crossing  of  the 
project  channel.  It  is  considered  that  maintenance  of  the  proposed 

12  X 150-foot  channel  below  the  Wallisville  dam  would  not  increase 
materially  the  maintenance  of  the  9 x 150- foot  project  channel.  The 
cost  of  maintaining  the  9 x 150-foot  project  channel  from  the  Houston 
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Ship  Channel  to  the  Anahviac  Channel,  a distance  of  24.3  miles,  is  esti- 
mated at  $114,000  annually  as  given  in  appendix  II  accompanying  the 
District  Engineer's  report  in  House  Document  No.  215,  8?th  Congress, 

1st  Session.  It  is  considered  that  the  presently  estimated  annual  cost 
of  $114,000  for  the  project  channel  to  the  Anahuac  Channel  is  also  adequate 
to  maintain  the  proposed  12  x 150-foot  channel  below  the  Wallisvilio  uma 
including  maintenance  of  the  adjacent  protective  (spoil)  embanlunent  below 
the  Anahuac  Channel. 

111.  Maintenance  of  the  authorized  9 ^ l:;0-foot  channel  to  Liberty 
project  from  Lock  No.  1,  in  the  Wallisville  Dam  to  the  Texas  Gulf  Sulphur 
Company's  channel  at  channel  mile  33*3  is  proviaed  for  in  the  Wallisville 
Reservoir  project.  Appendix  II  accompanying  the  project  document  (HD  215, 
37th  Congress,  1st  Session)  reports  that  "ivlaintenance  dredging  of  the 
upper  lock  fore bay,  the  navigation  channel  in  the  reservoir  area,  and  some 
maintenance  and  snagging  of  the  river  diversion  channel  would  average  about 
$20,000  per  year".  In  addition  to  deepening  of  the  project  channel  through 
the  Wallisville  Reservoir,  the  plan  of  improvement  for  the  multiple  purpose 
channel  provides  for  the  channel  to  be  located  in  a river  cut-off  alignment 
at  Wallisville,  Texas.  A review  of  the  probable  shoaling  in  the  12  x 150- 
foot  channel  from  lock  No.  1,  to  channel  mile  35-5  indicates  that  the 
required  annual  dredging  in  this  reach  would  be  approximately  equal  to  the 
dredging  required  for  the  9 x 150-foot  channel  terminating  at  mile  33*8. 
Accordingly,  no  increase  in  annual  cost  of  channel  maintenance  for  the 

12  X 150-foot  channel  to  channel  mile  35 -5  is  proposed. 

112.  Information  concerning  the  sediment  inflow  into  the  multiple 
purpose  channel  from  the  areas  above  the  Tennessee  Colony,  Livingston  and 
Wallisville  Reservoirs  is  given  in  appendix  II  of  this  report.  The  study 
indicates  that  sediment  deposition  in  the  95- 27 -mile  reach  of  multiple 
purpose  channel  upstream  of  lock  and  dam  No.  12,  located  at  the  upper  end 
of  the  Tennessee  Colony  reservoir,  would  be  about  425  acre  feet  per  annum 
(685,000  cubic  yards)  and  that  the  net  inflow  and  deposition  in  the 
channel  in  the  vicinity  of  Tennessee  Colony  reservoir  would  be  1,100  acre- 
feet  per  annum  (1,775,000  cubic  yards). 

113.  The  sediment  inflow  in  the  85.7-mile  reach  of  channel  between 
the  Tennessee  Colony  dam  and  lock  and  dam  No.  6,  at  the  upper  end  of  the 
Livingston  Reservoir,  is  estimated  at  522  acre  feet  per  annum  (845,000 
cubic  yards).  It  was  considered  that  flood  release  discharge  from  the 
Tennessee  Colony  reservoir  and  flood  flows  from  the  uncontrolled  drainage 
area  in  this  reach  would  be  largely  contained  in  the  enlarged  multiple 
purpose  channel.  The  sediment  load  in  this  reach  would  be  transported 
into  the  Livingston  Reservoir  during  the  periods  of  high  flood  release 
from  the  Tennessee  Colony  Reservoir. 

114.  The  sediment  inflow  in  the  51*75-mile  of  channel  from  the 
Livingston  Dam  to  the  upper  end  of  the  Wallisville  Reservoir,  is  esti- 
mated at  277  acre-feet  per  annum  (447,000  cubic  yards).  It  was  con- 
sidered that  all  of  the  sediment  produced  in  this  reach  would  be  trans- 
ported to  the  Wallisville  reservoir  because  the  cJiannel  conditions  in 
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irv:i3tCr_  iLl.dJ-5^.*  j t- -'A-'-H-  ” Li-'.'^Tl.gc  t,  .-r_  2^6r*3^i 

115 » t4U5;.“i*cir^:'  >f.  Bedlr*..":-  :^.3'.:l*lvig  ^vcz.  'caak.  eros^o*^  or 

slide.s.  degr'a’^t.ioir.  c.f  r..’'.ai<r',ei  ^-fto.  •aa-:-"  ‘‘re  precii^.i^''  ^etemr.uec 
■-ecaus.e  of  '::~'sr-.-:  f.  f&.Y",CTdi  pni-;  ; ^.nf-. p o ic"a  .‘.a.':t;'rc  '.nc_j.?.e;  v.a)  The 

ability  cf  tie  barA  2?e'.;er.'..als  c/r  •’,ri -rnia' o.  v>:  e.-rr.slon  atilor.  :f  F+.rear) 
iicw,  wave  ai-id  pr.-pv-'llctr  i’r.'Oir  CTi.e  crafty  re.tn.faii  and 

"r.ir.-'nff  fi’oiti  .■.rail  al.xi^  the  .;i‘  i-e  cha."xitl , anr.  the 

formaiinn  t'f  shoals  on  ' .an . on  tho  rhaitiel  ^-=*0  >;y  seiiTnent  d,ep.osi-:ior;  and, 
srradaiion  -of  *.he  ob.an.ne..i.  Dec  vro.ernby  '',b.o  r'iv-*v  v'.^^ld.  be  itvenvec  tc  the 


de soradaiion  -of  *.he  ob.an.ne..i.  Dec  vro.ere.'y  ''.do  r i.-e  ccvenve--  t\_  ^ne 

channel  banks  t‘aMSi:if;,  erosior.  e.K''/f.<T  .ta^ge  ';9.'d  .-cccee  to  cxrojTc 

11.6  'ii.e  cntirT;  Ib'l.oitv  >^'l'  i.r  ■■,'■4.1  .ey  ; . posrd  cf  alit’i.'xal  rnaterlais 

of  Quate:-'.a—  origi.a  .;-,.->rir,isttng  of  -:a»'d5  . .•'•i.its  or  their  ni.rt-j.reSp 

.Ic  t.he  rea<’.h  of  the  iha'x.,.;i  upstiv.aK  of  lie  hl't -.gs-tcn  ro.ser-.'oir  the 
alluvial  oa,teriaJ.  is  -or  oi.iiera .'■■e  dep-th  '1.  bed  -roc.-*,  and  are  coneidered  to 
be  qilLte  firr.  ar.j  r-e-r  Lstan'-.  :c  f.ltVp  l~.'  rue  lovier  reacViCS  of  the 

TOi.’JXi'"  'the  aiijv'ial  ^'later.La.l  C'-.-ete--..;.  .o*p':h;  'f  3'  fs-o'!  and  .^-^atcro 

yroci  olj-'Ut  ihamel  .o.vIe  67. v 35..;  -bar-j.eiL  bank?  are  relatl-'^ly 

in^a.able  vitbih  con.para-.l .uly  -^rtc  hr  11  cer*iir  reaeaes  rofs’ilting 

gensrsll^  frconi  ns.:'.’f‘al  ' 'h.  ier  of  t.he  b.ano.  onTerials  aicng 

tne  Trinity  ,Kivt.r  ic  .jnc-rn  o'  -pla'.e.  r.,';  nc.-'  i-o  T.h-j  plan  for  *.be  .-nultiple 
mmoe*',  -h*cBJ;j.-.e.l  prh'-^.ldec  for  iaj’..k  ■■■.-ib*.  I ...tt*'.— .on.  vort'.s  on  tjvs  oJter  cm'-’es 
.;.f  the  chsr.-mx  in  tne  r*-^acr.  irof  •j.t;..ht  iivL-ogr  *.  on  Dar.  to  the  upper 

reach  of  the  WallisviH-a 

11?  It  v'.e---  of  the  "g.  - " tpyeir.'  j'ei^orcdDlc  o.  cc>nc.Lder 

hl-.'-'t-  .r/i;’.r..tc'.ar..'s  dr''  '.ging  -.1  i'.>:  -n  . s..‘.  k-  .eo’-.-.-,.  .re-a -..-.ei-  pr<;vidj.ng  a 

nrt  ;ect  dec  t'  '.f  11  f^o-i  'jclov  y- ths  -n’ \o-c  be  expectec  ot  an 

inc.ntai  'er.i;:  c.-.;  asror*'  &:-k-=  ''.•t  ’. . ” ".a-.o.ya'.i am  th-rt  'tiaj'.i  •-? .\at).ce 

!irt>>ij?iTkg  Cl  ■;h.e  c.^  ■atn.t.b  r^.?.c'Met  ‘ a --.LUi'  ‘--rtba  g:rv.sr;er  ihaj..  12  feet  -.ie 
3c-;.ir^te"  .c  s th:-o-=-yeftr  oasi;  I.-  p-ew-r.t  set  iou.c  er.:roAeir>ert  of  the 
staj-.n-vl  ^■*pac,p.ty  f n'-  f'.h';r.v.,  st.-.-'e-ge  ..v A.-.,  t a.',d  ■iieiuic.c'rt.'ig  ci  strearr  .'.j.s’J' 


a ,.,„T  of  latge  bar---  .-.r  shoaic 


11?-  It  is  .rbrfc'.-cr  aotLcipf.t-'i  jut  rut  i.;ooo  ri-re'-  or  tiie  s.-enr.el, 

■i  oo.nr:.i-:?.r^Dl.-t  a.-'i-^on-,  seoir-firt  c;a-  >■.  f.‘p-,'.iteo.  in  tie  -'ppe-  and  lo-ver 
ir;mtay:;  a'-  each  Inci- . f\>  rerevs.!  ;■•'  mi;,  ceiins;-. - o*^-po5ito  vrild  probably 

',y  r--^  a,  ex':e;C'itci,  b.-sif'i-j  '.•■■  j -si-.-r'.  -'r  •'o-.ia^'a  '>0  -is-.'i  109.1100 - .sC-tcr'j.- 

.rt.glr,  for  sstl-&t_..f.  ptr'.sex,  is  ->ht  s.rt  .Icedging  viuj.c 

'iv~.  rec  a..  o^o.\  I .j?  .:■  ■ e.-.  .■i-.ji  ;.ai  Is.'-.j. •■. » 

.1-"  .b'.-:n.'.'g,  irifre pueiT  yor-'.o-;'"-'  i f dnug..' .»  -■;'..'re-ge  in 

the  1.. i’-.g 'ill  and  ’i.vo''io.eei;*.s  w0.1cro.-  recervoLr'.'  ■v'c-'ilu.  b-v  a'^r.-o  r**jriag 

trts'e  ".'".•  .y/it  ^'i-riodOj,  ■iroihti-on  a irwyb  vijjJ..d  'v*  ;mue  cu  the  lix  -t  Ipf- 
;i  na'/ig'&tio.n  cha..'oej.3  1 ■•'.'a.'too  .it  tne  boti-iTr.  o.f  the  c>'rjser%"atlcr.  purla* 
Keon  fill 'r.'.aplpiti-.D  :h  hr;  ; oi'-cr-nti.-.n  otyreg"  at-p.;ecvc:  .u-rrd ueni^ 

■;'V<T''.'di.t.e'’.  .'r'^tgirip  at  -ta-jnea’. I'Or.  c>..3jj;0i  'jv  be  r<:5  i'.re'l»  bb.e 
O' ■;u_’i'‘ftr.oa  rf  .he  di-..  u.g,'..',s  vn-'.ld  -le  wy  ■^.nfr ’i.j.  , pOK.;ib  Ly  tot 

r/'iu  o:'te.'>  tea’'  ...r 'ft  l.i  I"'-  yef'-o  e -t  _’■•'<?  M tg  p-irp  ■is-o  ‘ , it  .ii  prep  os.?  i 

'■r-et  df-.'ifc,h.ng  'if  ty  •..iv.ge  - i -;'  •'^arDicl  ■ y.?  tir  po.  ^ . -.n 


I 


rno' 

V >1 


the  Livir.^etc;ri  a::d  I’emeeiee  Colo'vy  he  •:  ar*  sr-  jAl 

bseis. 


120.  Dredging  'f  . hari.cei  'V-.r 

of  t.he  i'TaJ.iiS'ville  Re.-.er’i’'Jir  x'c.’.l'r.  rrt  he  _e':;’_::red  'a  el  ‘r  g\  e- 

in  Appendix  i ai' •ompa.rrv  ir-g  the  Eriginee- ' ;••  j-ep  :•'•■*  .:or:’ained  Lr. 

House  To.jmer.t  No.  87*-.r.  C;'Ug;:e. l-.t  Seerlor.  5-tudy  probahie 

5redi.-ner.'.t  s+.-yrage  in  the  P'" -.e  i-vtji.-  ;^r;r!ij.dt3  hhar.  prai"-.  ally 

ail  of  hhe  seltment.  load  enteilnc  the  Ualits-.llie  P;r-er/  ir  vr.-m  he 
pa?,':5ed  out  of  tie  re ‘jer^roir  ty  hig;i  tl d ’i  -. -r.  . ive  '^ilittple  purpose 
onarnel  would  oaj'r,v  reg?ilacr,i  ii'  ra.  ge  ■ .■■  ■.  =e  ^oo-.t-fc-et  for  eotenied 
p>erivds,,  these  flows  ■'Jidn  f-etr  a'  L^t'a  .Ilf  load,  voTtld  re-,jod.re 

the  operatlor  of  the  WaiiJ  3 -o-liv  ge*--  - 1 r di'Tersn.j.'''  ct.a'oel  pro?'..?fe- 

ir.  the  desigti  :i'  the  Vallisv-i.il-  Rr-'--v-.ir  or  icO'.,  A»-^ ' it  1.3 

coaeidersi  that  pr-a:.tioa.Il/  all  of  fh-  p.--.  -r.-iy  'Stiniaiet  ?eii,!asr.t  IxeA 


j£  277  aore-i'eet  i>rrduisd  11  L 


ell:.  - -ulle  rea/:b  would  be 


pa-'se.d  out  o.t  the  Waiiijv-iii.^  r>=---;  voi - a.'  . . .-.I/  a upalL  a’ly.urt  of  t’wr.el 
mafo-^erar.oe  dv-edging  v...,;.ld  be  rr^..  .r-t  a.-,-,  .-ri.., 

12l  Tii'.e  sedlriieut  e ■.■'■■-' x'-m  1.  l-vav.-..  .Re--rr>'OJ.'~.,  e;f  mated 

a."^'  6^h.,  k.; } '-UCI0  aauuaiij , wo-Ii  p?  •.'  1 . '•'i'  a*'d  tar:  N-i.  f,  lrc.3ted 

channel  riile  iX'/Joyk,  and  e.nb;r  i.ni ; v'e  d-eod'’  fn‘.’'erched  r.,a/lga*.i.ou 
po'j.l  No.  7B.  r y.'i  yP  would  hav"  a 'O' u:'U  w>  : poo,  f^^i*  at  a tor-.- 

2ua.r.t  »ifvatiOE.  89  aui  vo.ul';  ce  ac-o%-:  lb  rale.-  xong  to  thi-:  jpp^r  rea:;'' 
of  tr undated  lands  'f  tho'  Li/lcgo'-n  R=  ■€.•”■•■>■  lr.  luk-t.r'g  high  flc-^d 
relf,ax-'=.-3  h-'kT,  tne  2e'''ne3yee  .Pe  ijl/'-r  flo,---.  flr.--j--  t'for- 

tl*^  ur.v.-.v.t.r-  l.Led  aho/-  -foe  '.  .”■  .^*0  ••r-'ctr,  too  omeer'.at.  ■ .•. 

; fc::'5.g-  ,:.n  il-.-uo.g-..  :.tr.  .Peie.rn.lr  w .u  1 f-e  r'Ji  " e.le-.atio.-  Writ.' 

wo.;ld  'aj’.'.etio.  t'  1, -,CiC  aryl  .ie/:.  X . b,  all 

pa  e.i.'-'.g  i.  jok  aet  dar.  N<‘ . ?•  -■  il.d  s’l'er  .1*  '■  p--'-!  Nr-.  5B  fcaMug  a Uopth 
o:f  fee-'  a'./I  -#  .id.d  he.  -trappe-t  '1::.  r --  -n'P' ' ' r--’^-  .tr.-i.  Jr„  c-.ier  t<'  p-'o- 
vile  8.'  a-ie<i'.j3.fe  ..;hajrv''el  -t.-r  tle-j-l  leh-^.-F.  .3,'  -:.  r a , 1*  1;  p'-o- 
P'-.ii-.e'i  that  r;.har.;.iel  l'’ed.girtg  iwri'vi'.'g  8--',  ..'V  yard.-;  anuuall.y ..  be 


.r.ipat 

ed  -ftl-  lr 

t.be  upp.-:r  :.-^ei.;-.h' 

din'd  1 AT  ■ 

V'.'  J. 

at  oh&r.r''l  tulle  xlt-'--*;--!  -ih  n.t.e-  upper  re-*,  f ■-./  ‘■•h'.e  fl,...^d  t.ont-rol  .v.oragf-:  pori 
: .f  -th-.e  ''T^.rure 'i.-'-te  C-dun-y  RF'uey/'-x'.i.r^  9.-  eh  :.r  pia'e  if.  X-.  11 

woul.f  haie  a h; ’■-toxf  y-fd-t-h.  ,.f  j'V  f,-.et  9-  .a  ■.•oru-'^anf  elevaeior  ,,if  Ipc' 

of  rtilor  , fir-..,  V'.-iuli  be  entrenih.ed  generally 

the  tppe.'  6 tile  Jo  &jwri'rar_,  pj'--:-!  Nr.  11  v .U.r.  -;-r-dir-aril;/  r-avt.  a lil-f  r..-*:. 
dept.h  of  vft'te.r-  belr.w  n,-j."Tja_  p.-k-.l  eieua'i .-i.  270  ar-i  it  wf-id  be  .nece.^-jary 
p.-"0.’'iie  *fc.9t  ieptr.  •.•;0“.-,Ar.'-lv  f-.:~  r.a-..-.ga-'l.-y'  . -.me  Ir.flrv 

pataing  ani  rur  N--..  .1-.  v-t  til  f-e  -lep.!-,-!  t -y-.i  ir  the  n.a-rigatt  jn  ohaj.v.;e-if , 

pcM  t N" . 11  a’-'d  i-:.  the  a.t,lo..^x.':.t  r '•."ertaruK  area  'In  th-e.  !■ 'V-er  p-.ir'.i.'.-'n 

if  pool  No.  11^  ard  the  .vriJemran- . p-v-_  ene  tiliny  Rfr-."- 

•’■o.ir,  -tep^rdi -..ft  ar..  rl.e  large ues.’,  ..i  uhe  fit  ^ inrl-/.'.  It  is  con?idert-t 
. 'T  dituor  st.r.-^.ys  t.‘‘  pjtl.j  No.  11  ■a;..u  1,1  -•■  -.ad  bx.  re-iul.red  aifr.-r 
re  j-iSf  ..on  c.f  the  flood  in.fl  -ws  -hha--  eme 'gr n rr  u'-'-.dglng  be  ;ed 

V xAlr-ai.r.  ade<5Lu.a-'-r5  -l.p.p".r  f r ra’/ugati  ,n  l.n  t.nese  p->clu.  Pje  9i-,--,rthu- 
•ji-  .,  pa -.•‘a.-'t,  .I'r.-^pu’en-jy,  aed  urar '•■ity  -.f  r-ii-oerh  hepooitiuin  in  •‘he 


pools  not  pre-isely  kno-n:.  at  this  t.i'TP.  rf'-'-'^ver,  becaiose  :f  r.hei» 
possibility j,  the  unit  -.ost  of  ir.ain-;en.an>-  oj-eiging  nay  be  higher  that, 
regular  tnaln.tenar’'.e  dredging  cost-c  in  all,:,.'  for  these  unknovi:  fa.:t.trs, 
it  is  proposed  that  the  annual  o:.?.'  of  ',nanr.ei  dredging  in  pools  lOE 
and  11  be  based  on  the  r-enr  i'al  of  1,;X,001  ouhio  j'-ards^,  anmially. 

r-3*  3ie  materials  to  be  en: 'Tintered  i.t  the  mainter.ar.v  e Ire.'iging 
of  the  mul'-iple  purpose  channel  vould  -.on'^ist  of  sa:.d,  sano.y  clay,  clay, 
silt  and  some  gravel.  Xhese  materials  sho'ild  offe'r  ro  un,usLal  dredging 
dif ficultieSy  hovewr*  to  o-vercome  the  higne  ' oo'-.k'.  ,-,f  the  deeply- 
entrenched  channe.l  in  certain  reaches,  i-r  r*r.  . necessary  to  pro-^ni-de 
booster  pumps  fjr  dispos-al  ;f  the  ear*h  - -jT.  lands  ad.jacent  to 

the  chann,^l. 

1-4.  The  estimated  tost  of  mainteriar.ce  dredging  to  remc’ve  the  sedi- 
ment load  of  1^300,001  critic  yards  from  pools  No.  lOE  anid  11,  in  the 
Terrxessee  Colony  reser~/oir  and  the  &4;;,00C‘  : abi--  yar-is  from  pool  No.  ;•£ 
in  rhe  Livlngstor.  reservoi.r  ta-ei  co.  the  use  of  a mcxierr.  27-incn  pipe- 
line dre.igs  '^Ith  an  average  asily  output  .'I  12,001  cubic  yard.s  of  materiel 
fr-orr.  a EC-ho'or  dredging  day.  Tns  cost  of  operating  a large  dredge  is 
estimated  at  $3/l'0C  per  day,  -which  in-ludes  contingencies,  engineering 
aiid  deslgr.,  a;.d  supers' Isior  and  laspectior..  l’>ie  annual  cost  of  dredging 
the  l,.ou-l,000  a.nd  845,00*1  outi'  .yards  is  es^iriated  at  $c:05,00<l  and  $115,  . 'ha  , 
respe<'ri'‘/ely. 

lot.  The  .'o.st  of  main  ter  an '•’e  credging  ;f  the  m-xlfiple  pu-pose  chat'c-e  1 
j.ps from  • t.exrel  rrdie  '•■b  e.v.  lading  dre'iging  in  the 

LI  ■'.tings  r.-Jh  and  'Itemes&ee  G;l'.',:ay  re.se,r,-''i-r.s  aiii  a:  lock  si-'e.s,  is  based 
or.  the  'con.siie'.'ati'''.’'  tha'*'  the  'eii.nie.nt  deposits  in  the  channel  -.eould  net 
be  -suf^itient  tt  de.lay  a S'ceadt  upstream  ad-.>-arice  the  •dre-lge  and  there- - 
feu.'-;-  the  cost  td  dosogmg  nhe  ■.ba.'cr.el  vofcld  depend  largely  on  the  air.ounr 
of  : i.me  require.!  for  the  d.TH-dge  ' c mive  t!r~o'ugh  the  reach.  The  27-inth 
•.!rec,g!*  has  a ma<iniam  rate  ;f  pr  .gre.ss  of  .3br,-.4t  '..oOC  to  3, '300  feet  per 
day.  Hove'.rer,  for  the  p'irpt>' e of  this  reper-’ , ii  *^.s  estimated  that  the 
di-edge  -.rould  adva-.-e  about  2.100  f^e-t  per  day,  tt  at  a cost  of  $~.,500 
per  ndle  of  ohs.rcnel.  Tbe  e.t  tima’-ed  ann. lal  -ost  of  dredging  charnel  havi.tg 
s.  iP-fftt  preJec-L  -iepth  helcv  normal  pool  is  basf-i  on  $7,50^"'  mile  of 
'tta’-inel  assuming  tb.e  -hannel  •‘■v.  be  .-ic-eciged  yearly.  For  channel  depth? 
grea-'-.er  t,har.  IT  feet,  the  esr.inatei  a'-’:ti.eUL  c.'.f,-*.  cf  dredging  l?  based  or. 

per  mile  of  ■c'- anra  1 , as-?’miin.g  the  .,ba.nnels  tc  be  'dredged  e-veer;.' 
tturee  years. 

125.  It  is  consiierecl  that  e.->.pe -iited  •ir'^dglng  at  the  lock  lorebay:- 
wouln  not  Invcl-v-e  a la-rge  am-junt  of  ic'e.iging  and  tha*  such  dre.iging  tj’-ld 
be  pe-*-' t'orTaed  eff  1: lerc'cly  by  small  dredges  ieiigned  for  such  ptirposes. 

The  coat  of  dredging  bot-h  foreba/s  of  each  Icck  is  e5*imsted  at  $10,000 
annually . 

12'!  ■ The  Cvst  -if  expedited  drs'-iging  of  the  12  x 150- foot  chamneis 
hel-v  the  conae  -'atlon  pools  in  the  Li vlng-sfirr.  and  Tennessee  Colony 
reservoirs  is  estimated  a.t  $'30'l'  I’Hs  mile  on  ar.  a-mtoal  basis.  Malntena-'Ce 
dredging  in  the  rearh  of  floo!  -.-rr..-' .rcl  charnel  between  mile  and 


. t 


369-.6j,  wo’old  probably  be  performed  by  land  based  equipment  because  the 
channel  diminishes  from  a depth  of  about  21  feet  at  mile  ^62. 8 to  zero  at 
about  mile  For  the  purpose  of  this  report,  the  cost  of  maintaining 

project  depth  in  this  reach  is  estimated  at  $2,500  per  mile.  The  totail 
anniial  cost  of  maintenance  dredging  of  the  multiple  purpose  channel  up- 
stream of  lock  No.  1 in  the  Wallis'nLlle  reservoir  is  estimated  at 
$1,332,900,  a summary  of  which  is  given  in  .aible  3?* 


TABL3  35 

ESTIKATE  OF  ANNUAL  MAINTENANCE  DREDGING  COSTS 
FOR  MULTIPLE  PURPOSE  TRIIITTY  RIVER  CHANNEL  TO 


FORT  WQRTK,  TEXAS 

Estimated  : 

annual  : 

Estimated 

dredging  : 

annual 

: Miles  of  : 

cost  per  : 

dredging 

Reach 

; channel  ; 

mile  ; 

cost 

Houston  Ship  Channel  to  upper 

reach  of  Wallisville 

reservoir  (Mile 

0.0  to  35*5) 

:-hle  Oo  D to  6.5 

6.5 

- 

None  ( 1 ) 

Mile  6.5  to  35*5 

28.9 

- 

None  (1) 

Upper  reach  of  Wallisville  reservoir  to  head  of  authorized  channel 

to  Liberty 

a-iile  35.5  to  47.4) 
Mile  35.;  to  4?.^ 

12.0 

$2,500 

$ 30,000 

Total  mile  35*5  to  k'J-h 

30, 000 

Head  of  authorized  channel  to 

Tennessee  'Co].on;y  Dean 

(l.lile  47.4  to  233.5) 

,'u.le  to  73  • 1 

257? 

2,500 

64,300 

olile  73.1  to  Jk.9 

l.S  (2) 

7,500 

13.500 

Mile  74.9  to  99*1 

24.2 

2,500 

60,500 

Male  99.1  to  134.8 

35*7 

300 

10,700 

Mle  134.3  to  143.0 

13*2 

8,700 

115,000 

,hle  l48.0  to  2233*5 

85.5 

2,500 

213,800 

■tnfirgency  dredging  at  locks  No 
Total  Mile  47.4  to  233*5 

. 2 thru  lOA 

IOC, 000 

577^' 

T<■;xme^>.£ee  Colony  Dam  to  lock  and  dam  No*  12  (Mile  233*5  to  274.4) 

7,600 

233*5  to  25^.9 

1. 

300 

t<ile  253.9  to  274.4 

15*5 

205,000 

j'':rx-rr,ency  'uredging  at  locks  No 

. lOB  & 11 

20,000 

Total  ..‘Mile  233.5  to  274.4 

232,  •X)0 

Loch  and  dam  No.  12  to  Five-mile  C'reek  (f-iile  274.4 

to  322.0) 

Milo  .174.4  to  2b3*3 

3.0 

2 , hOO 

22,300 

L-le  283.3  to  286.6 

3.3  (2) 

7,500 

24,800 

.Mile  286.6  to  295*0 

6.4 

2.500 

21,000 

..iile  295 *C  to  298.3 

3*3  (2) 

7,500 

24,800 

J-Iile  298.3  to  303.9 

5.6 

2,50c 

14,000 

idle  303*9  to  306,3 

2.4  (2) 

7,500 

13,000 

Mile  306.3  to  322.0 

15.7 

2,500 

39,300 

Emergency  dredging  at  locks  No 

. 12  thru  17 

60,000 

■lota-.  - Mile  2?4.4  to  322.0 

224,2  a'' 
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TABLE  35  (Cont'd) 

ESTIMATE  OF  ANNUAL  MAINTENANCE  DREDGING  COSTS 
FOR  MULTIPLE  PURPOSE  TRINITY  RIVER  CHANNEL  TO 
FORT  WORTH,  TEXAS 


Estimated 

annxial 

: Estimated 

dredging 

: annual 

: Miles  of  : 

cost  per 

: dredging 

Reach 

: channel  : 

mile 

: cost 

FLve-mile  Creek  to  Dallas  Terminus  (322.0  to  326.7 

) 

Mile  322.0  to  326.0 

4.0 

2,500 

$ 10,000 

I4ile  326.0  to  326.7 

0.7  (2) 

7,500 

5,300 

Dadlas  Terminxis 

. 

- 

13,500 

Total  - Mile  322.0  to  326.7 

58,&oo 

Dallas  Terminus  to  Dallas  Floodway 

(Mile  326.7  to 

331.1) 

MLle  326.7  to  331*1 

4.4  (^) 

~173oo 

33,000 

Dallas  Floodway  (Mile  331  •!  "to  338*8) 

Mile  331.1  to  337.^ 

6.3 

2,500 

15,800 

mie  337.4  to  338.8 

1.3 

7,500 

9,800 

Emergency  dredging  at  Lock  No.  I8 

10,000 

Total  - MLle  331*1  to  338.8 

Dallas  Ploodway  to  Fort  Worth  Terminus  (Mile  338.8 

to  362.8) 

Mile  338.0  to  342.5 

28, 500 

Mile  342.5  to  346.0 

3.5 

2,500 

8,800 

MLle  346.0  to  351.9 

5.9  (2) 

7,500 

44,300 

Mile  351.9  to  357.3 

5.i^ 

2,500 

13,500 

Mile  357.3  to  360.2 

2.9  (2) 

7,500 

21,800 

Mile  360.2  to  362.8 

2.6 

2,500 

6,500 

Emergency  dredging  at  locks  No.  19, 

20  & 21 

30,000 

Total  - Mile  338.8  to  362.8 

153,^00 

Fort  Worth  Terminus  to  and  including  Riverside  Drive  bridges 

(Mile  362.8  to 

5^9.8) 

Mile  562.8  to  369.8 

7.0 

2,500 

17,500 

Total  - Mle  0.0  to  369.8 

$1,332,900 

( 1 J Maintenance  costs  for  the  proposed  12  x 150-foot  channel  to  Liberty  in 
this  reach  considered  to  be  the  sarae  as  for  the  9 x 150- foot  channel. 

(2)  Reach  of  channel  having  12- foot  project  depth  below  normal  pool  elevation. 


128-  CHAI'JIIEL  REVETIiENT.-  The  plan  for  the  multiple  purpose  channel 
includes  bank  revetment  works  at  34  separate  curves  totalling  about 
57,000  lineal  feet  in  a total  channel  length  of  about  52  miles.  Tlie  pro- 
posed revetment  works  would  consist  of  24-inch  thickness  of  qxxarry  n.in 
stone  ranging  from  l/2  inch  to  200-pound  stone  placed  on  the  outer- 
banks  of  the  curves  from  two  feet  above  nonnal  pool  elevation  to  the  channel 
bottom  greuiient.  Maintenance  of  the  stone  revetment  works  would  consist 
of  occasioneil  replacing  axid/ov  reshaping  the  stone  blanket  €Qong  the 
top  of  the  revetment  works  or  at  the  up  and  downstream  ends  of  the 
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blanket  disturbed  by  erosion  and  wa,ve  action.  Maintenance  of  the  stone 
blanket  below  the  waterline  would  be  to  replace  the  stone  blanket  in  the 
event  of  a 'washout"  or  damage  caused  by  floating  craft.  For  the  purpose 
of  this  report  the  cost  of  maintaining  the  57»000  lineal  feet  of  channel 
revetment  works  is  estimated  at  $50,000  annually. 

129.  AIDS  TO  NAVIGATION--  Tne  Commander,  Eighth  Coast  Guard  District, 
New  Orleans,  Louisiana,  by  letter  dated  October  30,  I96I,  file  H2/L-1 

Ser  1557,  advises  that  annual  maintenance  of  the  aids  to  navigation  pro- 
posed for  the  multiple  purpose  channel  is  estimated  at  $84,800,  annually, 
and  that  the  estimated  rife  of  daybeacons  and  buoys  is  estimated  to  be 
12  years  and  20  years,  respectively.  The  life  of  the  buoy  boats  is  esti- 
mated to  be  25  years.  The  annual  cost  of  replacing  the  aids  to  navigation 
required  for  the  multiple  purpose  channel  is  estimated  at  $22,000. 

130.  OPERATION  AI®  MAINTSIANCE  OF  RECREATION  FACILITIES.-  The  cost 
of  maintenance  and  operation  of  tne  recreatior^l  facilities  proposed  for 
the  multiple  piurpose  channel  is  estimated  at  $272,000  annually.  The 
annual  cost  is  based  on  the  proposal  that  general  supervision  and  mainte- 
nance of  four  recreational  areas  be  accomplished  by  a ranger  and  a four- 
man  crew,  working  40-hour  week,  performing  naintenance  of  access  and  park 
roads,  signs  and  public-use  facilities  including  rental  of  maintenance  and 
transportation  equipment.  The  cost  also  provides  for  contract  work  for 
mowing,  clean  up  and  repair  of  public -use  buildings  and  facilities,  as 
may  be  necessary,  resulting  fram  damage  through  general  use,  vandalism, 
storm  or  other  causes.  For  purposes  of  economic  analyses,  the  total 
annual  cost  of  $272,000  is  allocated  to  various  reaches  of  the  channel 

on  the  basis  of  first  costs  of  the  construction  items  shown  in  table  36. 


TABLE  36 

ESTIMATED  AMWAL  COST  OF  ?4AINTENANCE  AND  OPERATION 
OF  RECREATIONAL  FACILITIES  IN  DESIGNATED  REACHES  OF 
THE  MULTIPLE  PURPOSE  CIA.NNEL  TO  FORT  WORTH,  TEXAS 


: Estimated 

Ikisignated  reach  of  crannel annual  cost 

Houston  Ship  Channel  to  head  of  Wallisville 
Reservoir  (Mile  0.0  to  35-5) 

Mainterance  & operation  - 3 recreational  areas  $ 29,000 

Head  of  Wallisville  Reservoir  to  head  of 
authorized  channel  to  Liberty  (Mile  35-5  to  ^*7-^) 

Mainterance  & operation  - 1 recreational  area  7,000 

Head  of  authorized  channel  to  Liberty  & Tennessee  Colony 
Dam  (Mile  U7.4  to  233-5) 

Maintenance  & operation  - l4  recreational  areas  118,500 
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TABLE  36  (Cont'd) 

ESTIMATED  ANNUAL  COST  OF  MAINTENANCE  AND  OPERATION 
OF  RECREATIONAL  FACILITIES  IN  DESIGNATED  REACHES  OF 
THE  MULTIPLE  PURPOSE  CHANNEL  TO  FORT  WORTH,  TEXAS 


- . - , Estimated 

Desicnated  reach  of  channel  :annual  cost 

Lock  ~&~Dara  No.  12  to  Five -mi  ic  Creek  (itLle  27^.‘+  to  322.0) 

Nbintenance  & operation  - 8 recreational  areas  $ 78,500 


Five -mile  Creek  to  and  including  Dallas 
Terminus  (Mile  322.0  to  326.7) 

Maintenance  & operation  None 

Dallas  Terminus  to  existing  Dallas  Floodway  (Mi.le  326,7  to  331-l)None 

Dallas  Floodway  (Mile  331,1  to  338.8) 

Maintenance  & operation  - 1 recreational  area  10,000 

Dallas  Floodway  to  8e  including  Fort  Worth  Terminus, (Mile  338.8 
to  362.8) 

Maintenance  & operation  - 3 recreational  areas  29,000 


Fort  Worth  Terminus  to  & including  Riverside  Drive 
bridges  (Mile  362.8  to  369,8) 

Maintenance  & operation  None 


Total  - Nfeintenance  & operation 


$272,000 


i 

i 
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131.  Land  acquisition  criteria.-  The  criceria  for  land  acquisition 
in  reservoirs  as  contained  herein  is  based  on  the  "Joint  Policies  of  the 
Departments  of  the  Interior  and  of  the  Army  Relative  to  Reservoir  Project 
l..ands"  which  was  published  in  the  Federal  Register,  Volume  27,  Page  1734, 
dated  22  February  1962  and  Change  / of  EK  LO5-2-150  dated  9 March  1962. 
The  fee  acquisition  lire  is  based  or.  blocking-ou'.  live  area  beneath  the 
upper  guide  co-ttour  or  a strip  of  lard  3uJ  ieet  \'.or isontal ly  from  the 
static  full  pool  elevation,  whichever  is  the  greatest,  except  in  remote 
areas.  The  fee  acquisition  line  also  includes  remainders  of  ownerships 
having  no  access  or  lemairdsrs  cf  ownerships  where  provision  of  access 
would  cost  more  than  u';e  value  of  the  lard.  It  further  includes  lands 
required  for  public  access-  Flowage  easements  are  proposed  in  small  re- 
mote areas  of  tributary  streams  which  sever  owrersh.ips  and  are  subject  to 
occasional  floods 

132.  LAKEVIEW  RESERVOIR  PROJECT.-  The  lakeview  dam  site  .s  located 
at  river  mile  7.2  on  Mountain  Creek,  in  Dallas  County  about  3.1  miles 
above  the  existing  Mountain  Creek  Dam.  The  Lakeview  Dam  site  is 

just  south  of  the  city  limit  of  Grand  Prairie,  about  14  miles  from 
downtown  Dallas  and  22  miles  from  downtown  Fort  Worth.  The  proposed 
reservoir  would  be  constructed  for  flood  control,  water  conservation, 
fish  and  wildlife,  and  general  recreation  purposes  Subsequent  to 
completion  of  project  formulation  studies,  local  interests  proposed 
a minor  revision  in  the  site  selection  made  by  the  Corps  of  Engineers 
for  the  Lakeview  Reservoir  project.  This  revision  will  be  considered 
in  the  preconstruction  planning  of  the  Lakeview  Reservoir  project. 

133.  DAil.-  The  lakeview  Reservoir  would  be  formed  by  a main 
earth  dam  with  a maximum  hoi,3hi  above  streanbed  of  about  91  feet 
and  a total  length  of  abo-r  22,620  feet  includirg  a 136-fcot 
concrete  spillway.  The  «jillway  lo-”ated  in  a saddle  on  the  right 
abutment,  would  be  a gate-controlled  ogee  flio-b..cket  type  with 
three  40  by  23-foot  tainter  gates.  The  net  opening  of  the  spillway 
would  be  120  feet  The  outlet  works  would  consist  cf  one  12-foot 
diameter  conduit  controlled  by  two  b-fcot  6-inch  by  12- foot  gaces. 

The  location  and  area  are.  shown  on  plate  27,  and  the  typical  sections 
and  detailed  layout  are  shown  cn  plate  28.  The  general  hydraulic 
design  data  are  .showr,  or.  plate  29. 

134.  RESERVOIR  - The  Lakeview  Resetvoir  will  have  a total 
controlled  storage  of  483,700  acre -feat  and  an  area  of  15,650 
acres  at  elevation  523  0,  to?  of  spillway  gates  or  top  of  flood 
control  pool.  At  top  of  conservation  pro’,  elevation  518.0,  the 
reservoir  will  have  an  area  of  12,300  acres  and  a storage  capacity 
of  349,500  acre-feet,  including  s portion  of  the  sediment  reserve. 

Lands  required  for  reservoir  operation,  construction  of  the  pro- 
posed dam,  and  for  fish,  wildlife,  and  recreation  purposes  will  be 
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about  20,360  acres  in  fee  simple  and  800  acres  in  flowage  easements. 

This  land  is  classified  as  9 percent  home  site,  acreage  tracts,  and 
potential  subdivisions;  ^1-3  percent  cropland;  ko  percent  pasture;  and 
8 percent  as  floodwatcr  storage  for  Dallas  Power  and  Light  Company. 
Construction  of  lakevlew  Reservoir  would  require  relocation  of  9.7  miles 
of  farm  to  market  highways,  22.0  miles  of  county  roads,  1.2  miles  of 
railroad,  I.5  miles  of  pipeline,  33  miles  of  telcptione  lines,  33  miles  of 
REA  (138KV)  distribution  lines,  and  7.-i  miles  of  electrical  transmission 
and  distribution  lines.  There  are  no  known  cemeteries  in  the  reservoir 
area.  No  oil  or  minei-al  activity  of  any  kind  is  in  evidence  anywhere  in 
the  reservoir  area.  Two  recognized,  but  unincoiqjorated.  suMivisions  are 
located  within  the  proposed  reservoir  area.  Other  pertinent  data  for  the 
proposed  I.akeviow  Reservoir  arc  shown  in  tab2.e  37  whi2.e  the  location  of  the 

appurtenant  ciianneJ.  improvement  v?orks  is  shown  on  plate  43  on  page  178. 

135-  GEOIOny.-  'ihs  data  site  v«is  Investif^ted  by  drilling  and 
auger ing  seven  ttoi'ings  as  shown  on  plate  j'..  ici'  feet  of  residual  clay 

were  penetrated  by  the  ooring  located  in  a natt’.rai  spili.way  saddle  im- 

raediateJ.y  to  the  cast  of  the  ci'cst  of  the  rigiit  auuuient.  ' he  boring, 
on  the  slope  of  the  right  abutment,  encountered.  10. b feel-  of  I’csidual 
clay  overburden  overlying  3-6  feet  of  \;cathered  primry  strata.  The 
contact  indicated  at  10.6  feet  is  transitionai.  between  the  residuum  and 
the  underlying  bedrock.  'I'hrco  hand  auger  borings  wore  drilled  along  the 
axis  where  it  crosses  tlio  swampy  flood  p2.ain  are£i  at  the  upper  end  of 
Mountain  Creek  lake.  None  of  the  three  borings  reached  primary  strata 
although  one  of  the  holes  was  augered  to  a depth  of  20.7  feet.  The  three 
hand  auger  borings  penetrated  an  average  of  about  6 feet  of  organic,  mucky, 
silty  clay  overlying  a soft  and  variable  silty  and  sandy  clay  which,  in 
p].aces,  contained  traces  of  grave],.  The  c2ay  overburden  varies  between 
20  feet  and  23-1/2  feet  in  thickness  bencatli  the  proposed  emba.nkmcnt  area 
along  the  relatively  gcnt.lc  slopes  of  the  left  abutment  vest  of  the 
alluvial  filled  bottom  j.ands . 

136.  ■'’rimary  strata,  ,inimediatc2 y underlying  t2;e  overburden  at  chc 
Lakeview  dam  site,  are  rciJrescntod  by  the  Eagle  F'ord  shale  fonnation  of 
Upper  Cretaceous  age.  In  an  unweathered  condition,  the  Eagle  Ford  is  a 
dark  gray,  or  black,  firm  2.amLnatod  shale.  The  for;:i;vtion  contains  oc- 
casional thin  .lenses  of  f.2.aggy  limestone  and  concretionary  septeria,  but 
apparently  none  of  the  borings  were  drilled  deep  enough  to  reach  any  of 
these  characteristic  components  which  nomaJ.ly  occur  in  the  lower  section 
of  the  format.! on. 

137.  FOUNDATION  C0ND.TTI0N.S . - Overburden  and  primary  strata  consist 
of  impervious  materials  which  will  inhibit  leakage  of  Impounded  water  be- 
neath an  embankment.  Unweathered  Eagle  Ford  shale  strata  have  a bearing 
capacity  adequate  to  suppiort  the  required  appurtenant  structures.  At  the 
upper  end  of  Mountain  Creek  lake,  a significant  quantity  of  organic,  silty, 
clayey  muck  should  be  removed  irom  an  emban.kment  foundation  in  the  existing 
flood  plain  area.  This  ittxy  necessitate  t)ic  construction  of  a dike,  which 
can  be  i.ncorpox'ated  into  the  downstream  too  of  t.lie  c;n'uankment . Dewatering 
provisions  should  be  employed  during  the  foxmdation  excavation  in  tiie 
bottom  land  area  and  while  piacing  embankment  fill  tack  to,  or  above,  the 
elevation  of  the  original  ground  surface. 
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TABLE  37 
PERTINENT  DATA 
PROPOSED  LAKEVIEW  RESERVOIR 
TRINITY  RIVER 


Flood 

control,  water 

conservation. 

Item 

and  recreation 

Miscellaneous 

Dam  location,  river  mils 

7.2 

Drainage  area,  square  miles 

272 

Flood  control  storage,  acre -feet 

136, 700 

Water  conservation  storage,  acre- 

■feet 

306,400 

Sediment  stomgc 

45,600 

Yield,  CFS 

47 

Million  gallons  daily 

30 

Spillway  design  flood 

Peak  inflow,  CFS 

372,400 

Volume,  acre -feet 

413,400 

Volume,  inches 

28.5c 

Peak  outflow,  CFS 

101,000(1) 

Elevation 

Area 

Capacity 

Reservoir 

(feet) 

(Acres ) 

(Acre -feet) 

Spillway  crest 

7, 910 

170, 700 

Top  of  conservation  storage 

518.0 

12,300 

349, 500 

Top  of  gates 

528.0 

15,650 

488, 700 

Maximum  design  vra,ter  surface 

538.8 

21,210 

686,300 

Top  of  dam 

- 

- 

Maximum  tailwater  at  dam 

462.6 

- 

- 

Dam 

Type  of  dam 

Earth 

fill 

Total  length,  feet  (including  sp: 

.llway) 

22,620 

Elnbankment  section: 

T;/pe 

Compacted  earth  fill 

Total  lengt.h,  feet  (minus  spillway) 

22,224 

Height  above  streambed,  feet 

91 

Freeboard,  feat 

5-2 

Crown  width, feet 

20 

Side  slopes : 

Upstream 

2-1/2 :1 

, 3:1,  4:1 

Downstream 

2 -1/2:1 

, 3:1,  3-1/2' 

Non-overflow  sections : 

Type 

Concrete  gravity 

Total  length,  feet 

260 

Height  above  end  sill,  feet 

83 

Top  width,  feet 

13 

Spillway  section: 

Type 

Cone,  ogee,  flip  hue 

Gross  length,  feet 

136 

Net  length,  feet 

120 

Crest  height  above  apron,  feet 

39 

i. 
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TABLE  37  (CONT'D) 
PERTINENT  DATA 
PROPOSED  LAKEVIEW  RESERVOIR 
TRINITY  RIVER 


Flood  control,  water  conservation, 
and  recreation 


Oates : 

Type 

Number 

Size  (Width  x height),  feet 
Spillway  discharge,  CFS: 

Top  of  gates 
Maximum  water  surface 


Ta inter 
3 

40x28 

6l,600 

95,100 


Outlet  worl-^ 

4Vpe 

Number  of  conduits 
Diameter,  feet 
Invert  elevations,  feet 
Conduit  control 

Relocations 

Highways,  miles 
County  roads,  miles 
Railroads,  miloc 
Power  lines  (l38iO./),  railes 
REA  distribution  line,  railes 
Telephone  lines,  miles 
Pipelines,  miles 
Cemeteries,  number 
Towns , n'jmber 

Lands 

Dam  and  reservoir : 

Clearing,  acres 
Land  acquisition; 

Fee  simple,  acres 

(Top  control  elevation) 
Flood  easement,  acres 
(Top  control  elevation) 
Recreation : 

Clearing,  acres 
Land  acquisition: 

Fee  simple,  acres 


Conduit  with  2 gated 
inlets 

1 

12 

460.0 

Two  5'6”x12'  gates 


2,765 

19,600 

531.0 

800 

531.0 

8,500 


(1)  Includes  5,900  CFS  discharge  through  the  outlet  works. 
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136.  AVAILABILITY  OF  CONSTRUCTION  MATERIALS. - Adequate 
quaatities  of  Impervious  materials  for  the  emhaaloaent  are  availahle 
ia  the  immediate  viciaity  of  the  dam  site.  Pervious  materials 
which  caa  he  used  for  a drainage  blaaicet,  are  being  produced  frcM 
pits  along  the  Trinity  River  within  about  15  miles  of  the  dam  site. 
Fine  aggregate  can  be  obtained  from  the  same  sotirces.  Coarse 
aggregate  and  riprap  are  not  a'/aiiable  locally  and  will  have  to  be 
shipped  by  railroad  or  truck.  Four  sourees  of  acceptable  coarse 
aggregate  aad  riprap  are  near  Bridgeport,  Texas,  and  an  acceptable 
riprap  source  is  near  Tehuacana,  Texas.  Railroad  facilities  exist 
within  approximately  three  miles  of  the  dam  site. 

135-  COST  ESTIMATE.-  The  detailed  estimate  shows  the  separation 
of  first  costs  for  the  dam  and  reservoir  and  for  recreation  included 
in  the  project.  A summary  of  first  costs  and  annual  charges  for 
the  Lakeview  Reservoir  project  are  shown  in  table  38.  The  detailed 
cost  estimate  for  the  Lakeview  Reservoir  project  is  shown  in 
table  39* 
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TABLE  38 

SUMMARY  OF  FIRST  COST  AND  ANNUAL  CHARGES 
PROPOSED  LAKEVIEW  RESERVOIR 
MOUNTAIN  CREEK 


Item  Costs 


FIRST  COST 

1.  Federal  F''  rst  Cost 
Lands  and  damages 
Relocations 
Reservoir  (clearing) 

Dam 

a . Earth  embankment 

b.  Concrete,  dam  and  spillway 

c.  Outlet  works 
Access  roads 
Recreation  facilities 
Buildings,  grounds,  and  utilities 
Permanent  operating  equipment 
Engineering  and  design 
Supervision  and  administration 

Total  estimated  Federal  first  cost 

2.  Non -Federal  First  Cost 


3.  Total  Estimated  First  Cost  of  Project 

AipUAL  CHARGES 

(Construction  period-p  yearsl  (100  yr.  amortization) (2-7/8^  interest  rate) 

1.  Federal  Investment 

a.  Federal  first  cost 

b.  Interest  during  construction 
Total  Federal  investment 

2.  Non -Federal  Investment 


3.  Federal  Annual  Charges 

a.  Interest  on  investment  9^0,900 

b.  Amortization  charge  '^9>800 

c.  Operation  and  maintenance  (including 

replacement  of  parts)  3 ( 1 > 300 

Total-Federal  annual  charges  1,372,000 


$31,180,000  ] 

2,241,100  i 

33,421,100 

None  8 


$14,354,000 

2.038.000 

493.000 

5.396.000 

2.168.000 

1.201.000 

244.000 

3.250.000 

200.000 
91,000 

716,000 

1.029.000 
31,180,000 

None 


31,180,000 
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TABLE  39 

DETAILED  ESTIMATE  OF  FIRST  CXT 
LAKcT.’IEW  RESERVOIR  - ICJLTIPLE  FJRPXE 
MOuTJTAIF  CREEK 


FERTrJEm  IlgQRMATTOK 
Top  of  iair.,  elevation 
Top  of  gates,  elevation 
Spill’vay  orest,  elevation 
Storage  capacity  (top  of  gates 
less  sedinent)  acre-feet 


.•Unit:. 


, 0 

528.0 

500.0 

i^43,100 


:QuaHtit^ 


A.  DETTAILED  ESTIMATE  OF  FIRST  CXT-DAM  ARD  RESERVOIR 
~m2L  lands  and  damages 

a.  Land  costs 

(1)  Fee  simple  lands  Acre  19,600 

(2)  Flood  easement  lands  Acre  800 

(3)  Severance  damage 

(4-)  Improvements  LS 

(5)  Resettlement  relmbursementlS 
Subtotal  - land  costs 
Contingencies,  25^  + 

Total  - land  costs 

b.  Land  acquisition  expense 

Total  - land;  and  damages 
(02.0)  Relocations 
a.  Roads  and  railroad 
(l)  F.M.  Hlgnway  66l 


$7,733,375 
256, 500 
310, 000 
2,280,000 
42,000 

10,622,375 

2,655.625 

13.278.000 
271,000 

13.549.000 


Embankment 

CY 

.$  0.32 

22,000 

7.040 

Flexible  base 

/IV 

4.50 

4,400 

19,800 

S'urf  ac  Ing 

SY 

0,40 

9,900 

3,960 

Bridge  (28*  rcadvav) 

LF 

150.00 

202 

30,300 

Riprap 

CY 

6.00 

2,500 

15,000 

Eliding 

CY 

3.00 

1,300 

3,900 

Subtotal  - F.M.  Hig):.-.^y  66I 


New  road 

Mile 

50,000.00 

9 

450,000 

Spillway  ’.nannel  bridge 

LF 

150.0c 

152 

22,800 

Embankment 

Subtotal  - F.M.  Rigr.vay  ; 

CY 

L382 

0.32 

85,000 

27,200 
500, 000 

(3)  County  roadt 

(4)  T.&n.O.  Railroa.-: 

Mile 

12,500.00 

12 

150,00c 

Eiaoankment 

CY 

0.32 

125,000 

40,000 

Ballast 

CY 

6.00 

4,400 

26,400 

Cross  ties 

Each 

4.00 

4,000 

16,000 

Tracklaying  ami  sv-rfacing 
Relocate  signal  system 

Mile 

LS 

6,600.00 

1.23 

8,118 

7,500 

Ballast  deck  tre.stie 

LF 

150.00 

1,336 

200, 400 

Bridge 

LF 

125-00 

100 

12,500 

Riprap 

CY 

6.00 

14,000 

84,000 

Bedding 

Subtcoal  - T.  ic  N.O.  R.R. 

CY 

3.00 

5,000 

15,000 

4o9,918 

Subtotal  - roads  and  railroad 

VI-123 


1,139.916 


r 


TABLE  39  (CONT'D) 

DETAILED  ESTIMATE  OF  FIRST  COST 
LAKEVIEW  RESERVOIR  - MULTIPLE  PURPOSE 
MOUNTAIN  CREEK 


Item 

:Uait: 

Unit  : 

cost  : 

Quantity  : 

Cost 

b.  Utilities 
(1)  Electric  liaes 

138  K.V.  transmission  lines  Mile 

$30,000.00 

7.4 

$222,000 

R.E.A.  distribution  lines 
Subtotal  electric  lines 

Mile 

2,000.00 

33 

66,000 
288, 000 

(2)  Telephone  liaes 

Mile 

1,000.00 

33 

33,000 

(3)  Pipelines 

Lone  Star  Gas  Co.  I8"  line 

Mile 

_20,000.00 

1 

120, 000 

Magnolia  I6"  line 
Subtotal  - pipelines 
Subtotal  - utilities 

Subtotal  - relocations 
Contingencies,  25']t  + 
Total  - relocations 

Mile 

100,000.00 

0.5 

50,000 

170.000 

491.000 

1,630,918 

407,082 

2,038,000 

(03.0)  Reservoir  clearing 
Contingencies,  25'^  + 
Total-reservoir  clearing 

Acre 

35.00 

2,765 

96,775 

24,225 

$121,000 

(OU.O)  Dams 
a.  Earth  embankment 

(1)  Diversion  and  care  of  water  LS 

29,800 

(2)  Clearing  and  gjrubbing 

Acre 

200.00 

148 

29,600 

(3)  Ebccavation,  stripping 

CY 

0.25 

222,000 

56,500 

(4)  Excavation,  common 

CY 

0.25 

698, 000 

T 74, 500 

(5)  Excavation,  borrow 

CY 

0.24  7130,000 

1,711,200 

(6)  Compacted  fill 

CY 

0.07  6560,000 

459,200 

(t)  Drainage  blanket 

CY 

2.50 

319,450 

798,625 

(8)  Riprap 

CY 

6.00 

137,215 

823,290 

(9)  Bedding 

CY 

3.00 

51,455 

154,365 

(lO)Flexlble  base 

CY 

4.50 

8,470 

38,115 

(11) Aggregate 

CY 

6.00 

690 

4,l4o 

(l2)AAphalt  treatment 

Gal. 

0.16 

24,700 

3,952 

(l3)Tlmber  guide  posts 

Each 

5.00 

1,744 

8,720 

(l4)Slope  protection, turfing  Acre 
Subtotal  - earth  embankment 

400.00 

64 

25,600 

4,316,607 

VI-I2U 


TABLE  39  (CONT'D) 

DETTAILED  ESTIMATE  OF  FIRST  COST 
LAKEVIEW  RESERVOIR  - MULTIPLE  PURPOSE 
MOUNTAIN  CREEK 


Item  : : Unit 


.•Unit: 

cost 

: Quantity  : 

Cost 

b.  Concrete  dnm  euid  spillway 

(l)  Care  of  water  during 

IB 

30,000 

construction 

(2)  Clearing 

Acre 

$150.00 

3 

450 

(3)  Excavation,  common 

CY 

0.30 

95,000 

28, 500 

(U)  Excavation,  shale 

CY 

0.6c 

330,000 

198,000 

(5)  Structural  backfill 

CY 

1.00 

43,000 

43,000 

(6)  Drilling  and  grouting 

LF 

2.25 

2,530 

5,693 

auichor  holes 

(7)  Drilling  drain  holes 

LF 

2.00 

3,060 

6,120 

(8)  Asphalt,  shale  treatment  SY 

0.90 

2,24o 

2,016 

(9)  Concrete,  weir 

CY 

18.00 

11,340 

204,120 

(lO)Concrete, non-overflow 

CY 

20.00 

15,120 

302,400 

( 11 )Concrete , pier 

CY 

25.00 

3,335 

83,375 

(12 )Concrete, slab 

CY 

20.00 

3,980 

79,600 

(l3 )Concrete,wall 

CY 

35.00 

780 

27,300 

(l4)Concrete,  bridge  deck 

CY 

60.00 

35 

2,100 

(l5)Cement 

Bbl 

5.00 

35,000 

175,000 

(l6)Steel,  reinforcing 

Lb 

0.13 

1,397,000 

181,610 

(l7)Steel,  structural 

Lb 

0.20 

37,900 

7,580 

(18)Pipe  railing (aluminum) 

Lb 

1.50 

2,870 

4,305 

(l9)Pipe  railing, bridge  " 

Lb 

1.50 

4,500 

6,750 

(20)Mstals,  miscellaneous 

Lb 

o.ko 

5,000 

2,000 

(2l)ladders,  gratings, &gr ills  Lb 

1.50 

4,000 

6,000 

(22)Water  stop, copper 

Lb 

1.75 

860 

1,505 

(23)Water  gages,  tile 

LF 

iJ+.oo 

60 

840 

(24)Tainter  gates 

Lb 

0.30 

239,000 

71,700 

(25)Tainter  gate  hoists. 

Lb 

1.00 

58, 500 

58, 500 

shafts,  & hangers 

(26)Trunnion  anchorages 

Lb 

1.00 

73,000 

73,000 

S:  seals 

(27 )Bnergency  bulkheads 

Lb 

0.32 

63,000 

20,160 

(28)Precast  bridge  girders 

Each 

700.00 

9 

6,300 

(29)Crane 

Each  75,000.00 

1 

75,000 

(30)Electrical  facilities 

LS 

7,000 

(3l)Staadby  power  unit 

Each 

5,000.00 

1 

5,000 

(32 )Riprap 

CY 

7.00 

1,316 

9,212 

(33)Bedding 

CY 

4.50 

475 

2,138 

(3^)l2"drain  holes  3"  plastic  LS  8,500 

pipe  & sand  filter 

Subtotal -concrete  dam  and  spillway  1,73^,77^ 


VI-125 


IA2L3  39  (COITT'D) 

DSTAIIi’D  ESTIf-IATE  OF  FIRST  COST 
lAJCI'IEM  RESERVOIR  - MULTIPLE  PURPOSE 
MOin.JTAITv'  CREEK 


It  ecu 

•Unit : 

Unit 
: cost 

:Quantity  : 

Cost 

c , 

. O'atlet  works 

(1)  Care  of  varer  drrltia 

IS 

20, 000 

construction 

[2)  Clear  intt 

Acre 

15C,00 

4 

600 

'3)  Ey:a'''^E.tl.-jii,i‘Ci£Kiion 

Cl 

0„50 

18,700 

9,350 

[ L ) EL«  ■rat'a  1 1 on , s ?a  le 

CY 

C.9C 

48,000 

43,200 

[^)  Ba ckf ill,  5 true tura 1 

CY 

i.OO 

11,000 

11,000 

61  Drilling  & gi'O-itiag 

IF 

2.25 

790 

1,778 

aatbor  bolee 

(7)  iTillrng  2_raln  nolar: 

LF 

2.00 

790 

1,580 

(8)  Ar.p]-;aLi  oha^e  treatae: 

tt  SY 

1 = 00 

170 

170 

(9)  Opera fmc  Eouec 

LS 

50, 000 

( 10  )Concr-ete  , c o’itr oi  tower 

CY 

40  = 00 

495 

19,800 

f 11  )Cor r r “ t e- , + - base 

CY 

38.00 

1,625 

61,750 

( 1}^  }Con-.:  re  '-e , c oncxu  i* 

CY 

30.00 

1,610 

48,300 

(13)Concrere^  slab 

CY 

2,4.00 

955 

22,920 

( 1^  ;Con-:re  *e  vails 

CY 

33.00 

2,^70 

86,450 

(15)Ccncrr  tCjibj 

CY 

60 -00 

95 

5,700 

U6)Cen?nt 

3cl 

R.OO 

9,080 

45,400 

{ 

,17  /Steel  ,rrl.r:  trr  tne 

It 

O.IR 

937,000 

121,810 

( 18  J3 1 ee  i , r r-. ; •.ur a l 

Lb 

0.22 

46,000 

10,120 

(19)MeViL,  xalc  ■-V.aofc-  ? 

U 

c 60 

1,180 

708 

( 

.PCJlalaero  rra*  ;ni;^j,cx  grr' 

1 It  s Lt 

c 60 

1,680 

1,008 

(2l)3pl:a. 

Set 

1,530.00 

1 

1, 530 

( 

22)Coniuit  lino.- 

Lb 

0.30 

529,000 

158,700 

( 

23)Rubler  -'ater  ttop 

LF 

5.0c 

44c 

1,320 

< 24 ) Wa  ter  ^ ne  s , t r I** 

IF 

l4.  DC 

?5 

350 

(23.)Oite‘'.  .’!!  'jverating 

LS 

185,000 

eauiyccent 

(26  )EuJJt''i-ad 

Lt: 

0.25 

56,000 

l4, 000 

{,27  rheat  •;  ra  v 

Each 

16,000.00 

16, 000 

(28')Eiect  r i . al  fa  ; rl 

IS 

4,000 

{29)Rrprao 

CY 

7.  CO 

2,120 

l4,84c 

(3C)B-MiAg 

CY 

4.50 

75c 

3,375 

SjUtotal  - tutlv*  works 

960,759 

Subio";^:  - inro 

7,012,14o 

Contmi’enriec,  2~' 

-*> 

1,752,860 

To*-'il  - utrsc 

8,765,000 

(08.0)  Access  roac. 

K-iie 

40,000 

1 

40, 000 

Contingerr  tee , 

•f 

10, 000 

'xC-xil  - A eto  roan 

50,000 

V I.  - 2 

.26 

I 


to7:i'iA.ii.  ■:?  ?irht  ccst 
LLTET'ir^-  7££3\VC3  * .’^irLTJ.FIii!  PLTiFOSE 
mo'"":aii;  :?:eek 


s Liiit 

CO£‘t 


rftaantity.  Cost 


\1'^.0)  3u i y.ro'-r- s sri  u~.iltie5 
Tl^  1*3 

(2;  Water  s^^Fply  L3 


(3,'  rover  1 in?  3 


■S)  Vlartcre  C'v'fi'.ttj.  liO 

fael'. 

Subtotal  , sro'^As,  fit  utilities 

Cct.t  ir.^euc : e £ , c ; ‘‘t?- 


roiai-r  j L.^_in.~£  , rt  c jtis  5;  ■•iti'-l 


i S*  . c X^O 


ycC.C y'  ^■/^r/:tt  tpsratigr  e;; Ipi.*!;! 
J T'atlc  -tt...eur.t  te  c- :pi:  L3 

(2)  Beats  ' ' 13 

(3)  WJ <s '.sl.lat.tc-s  iurtiv.r?  15 


(u)  Streau  13 

( 5 ) 3t  a t or  a i ; t U r 3 1 1 r~  1-  ^ 

I t','  5e  1 :. :i‘; n t t - rr a .;a  - . ' • . J*3 


at  s 

: :;i  tr-.-ratite  e^uipe-ent 
1 t t .r rtn : - j . 'is 
T’.  • ^ 1- ;■:  tfit..:.  ot.’rt  . ;nr  s r^ipoent 


100, OOC 
30, COO 
10,000 
20, 000 


160, 000 
10,000 
200,000 


6,000 

9,200 

23,8*00 


3.000 

2.000 
25.000 


ia- --'-.-It  b26,000 

i.31  0.<  5 .*('>■? r,':  * 1 1 3 1 r c , 1 . '.  t *. 1 1*'  t-6, 000 

i'.*-.  * s-.'il  - : • ttt.te  ..  :'ir:-t  C'-.st-earL  ani  reservoir  25,9l3,000 


73,OQC 
18,000 
91>C00 
128,000 
t'^6, 000 


t.  db:  a iir^ . it : a a 12  _o:_  f - 2S-:r£aiicn 

ril  * -~T~  • t'  “.  ■ tif:  - c, 

1.  'i.!  ’ y.  A rt' . a . A.  o 

' j 'tr-  . I*"' 

1 jpr:  • r-vi;- •■  Lr 

A . . • 

^■■.  r:  \ .*  vv:  . r •'; 

( •'•  ; 1 . 'i  - I **;*-,  -• 

1 -1  . ••.  S-.  .-r'.-.t.-  r 

''C  ; 0 ; -*  . ; ' . e ..;;v  X --  3 -U 

■.  '•■  1 ‘ . •.'  ■ -.•^' 

■ vtx  . ; ' . ; :-\s 


'^60  $191,000 

63,000 

7.5.000 
63K0OC 
158,000 

15.000 
805, 000 

8,  3'CO  29  I • 500 

71,500 
3 72, oco 
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140.  AUBREY  RESERVOIR.-  The  Aubrey  oan  site  is  at  mile  60.0  on 
the  Elm  Fork  of  the  Trinity  River  in  nornheast  Denton  County.  The 
site  is  between  the  towns  of  Sanger  and  Aubrey  and  is  30  river  miles 
upstream  from  the  Corps  of  Engineers'  Lewisvill  Dam  (Garza-Little  Elm 
Reservoir).  The  Aubrey  Reservoir  would  contain  399)900  acre-feet  of 
controlled  storage  capacity  of  which  258)300  acre-feet  would  be  for 
flood-control,  603)800  acre-feet  would  be  for  water  conservation, 
and  37)000  acre-feet  for  sediment  reserve.  The  flood-control  storage 
in  Aubrey  Reservoir  would  permit  a reallocation  of  storage  in  the 
Garza-Little  Elm  Reservoir  and  increase  that  storage  presently  allo- 
cated to  water  conservation  purposes.  Under  2020  conditions  of 
watershed  development  and  a recurrence  of  the  1950-1957  drought  period, 
the  dependable  yield  from  the  proposed  Aubrej -Garza-Little  Elm  Reservoir 
system  is  estimated  to  oe  151.3  million  gallons  per  day.  This  system 
will  produce  an  increased  dependable  yield  of  65.3  MGD  over  that  which 
would  be  produced  by  Garza -Little  Elm  Reservoir  alone.  State  Highway  10, 
FM  Highways  372  and  455)  county  roads,  the  Texas  and  Pacific  Railroad, 
and  a pipe  line  would  require  relocation  or  alteration.  The  estimated 
first  cost  of  this  project  is  $34,073)000.  Pertinent  data  on  the  Aubrey 
Dam  and  Reservoir  are  contained  in  table  40.  Plates  31  thru  33  show 
the  reservoir  area;  plan,  p.cof'''!e  and  sections;  subsurface  investigations 
and  general  hydraculic  data  for  Aubrey  Reservoir- 

TABIiE  4C 

PERTIlTK'vT  DATA  PROPOSED  AUBREY  RESERVOIR 
EL>.  FORK  OF  TFINiri  RIVER 


V.’ater  conservation,  and 
recreation  (l) 


Miscella.neoos 


Dam  location,  river  mile 

60.0 

Drainage  area,  square  ir.ies 

682 

Flood  control  storage,  acre-feet 

253, 300 

Water  conser^.'ation  storage, acre  feet 

605,  OCX) 

Sediment  storage,  acre-feet 

37.800 

Yield,  CFS 

Million  gallons  daii.v 

116 

pillway  desigx".  flood 

Peak  inflow,  CFG 

4d3,100 

Volume,  acre -feet 

?52,'X)0 

Voliune,  inches 

26,18 

Peak  outflow,  CFS 

350,8CX) 

VI- 12? 


TABLE  40  (CONT'D) 

PERTINENT  DATA  PROPOSED  AUBREY  RESERVOIR 
EUM  FORK  OF  TRINITY  RIVER 


Reservoir 

Elevation 

(feet) 

Area 

(acres) 

Capacity 
(acre-ft. ) 

Spillway  crest 

600.0 

10,800 

203,300 

Top  of  conservation 

storage  625.5 

24,3^0 

639,000 

Top  of  gates 

635.0 

30,750 

899,900 

Maximum  design  water 

• surface  640.3 

34,530 

1,072,800 

Top  of  dam 

646.0 

T8,300 

1,281,800 

Dam 

Type  of  dam 

Earth 

fill 

Total  length,  feet(i 

ncluding  spillway) 

13,660 

Embankment  section: 

Type 

Total  length,  feet  (minus  spillway) 
Height  above  streambed,  feet 
Freeboard,  feet 
Crown  width,  feet 
Side  slopes: 

Upstream 

Downstream 


Compacted  earth  fill 
12,972 
116 

5.7 

20 


1 on  3 
1 on  3 


Non-overflow  sections : 

Type 

Total  length,  feet 
Height  above  apron,  feet 
Top  width,  feet 

Spillway  section: 

Type 

Gross  length,  feet 
Net  length,  feet 

Crest  height  above  apron,  feet 
Gates : 

Type 

Number 

Size  (width  x height),  feet 
Spillway  discharge,  CFS: 

Top  of  gates 

Maximum  design  water  surface 


Concrete  gravity 

328 

122 

13 


Concrete  ogee 

683 

360 


Ta inter 
9 

4o  X 35 

273,000 

350,800 
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TABLE  ^0  'COTJI'L; 

FEICIIIEM  TAxA  FROPOSEi  A-_rE,RF-i’  Rt:SEF^■■ClR 
EIlM  pork  OJ  TKI^'T^l■  PI  'ER 


; Wh*.^  r 'oiiservatian,  and 

Item  ; recreatior  (l) 


rolled  sluices  throug!:. 
spill ‘jg.y  piers 

36 

530.0 

Pover  operated  elide  gates 

Relocaticns 


Hignways,  miles 

16.  C 

County  roads,  miles 

6.C 

Railroads,  miles 

5.0 

Power  lines,  mile.s 

1? 

Telephone  lines,  miles 

10 

Pipelines,  miles 

1.0 

Cemeteries,  number 

0 

Towns,  number 

0 

Lands 

Dean  ar.d  reservoir: 

Clear i.rig,  acres 

5, 90-0 

Land  acquisition; 

J'’ee  simple,  acres 

37 .700 

(top  control  elevation) 

c36.0 

Flood  easement,  acres 

1.  500 

Recreation: 

Clearing,  acres  (2) 

16,000 

Land  acquisition: 

Fee  simple,  acres  (2) 

1,/J-OO 

Gonv<^’rsion,  easement  to  fee, 

acres  (3) 

2.800 

(1)  Aubrey  Reservoir  has  0 primary  purpcs-'-  or  wnte”  consei vation; 
however,  hhe  reservoir  contains  flood -coritrol  storage  tc  enable 
a comparable  amount  of  flood-cortrol  storage  in  the  downstreerr. 
reservoir,  Garza-Little  Elm,  to  be  reallocated  tc  water 
conservation. 

(2)  Includes  requirements  for  8dditl'''r,al  g^Wiera.i  recreation  at 
Garza- Little  Elm  Reservoir. 

(3)  In  Garza-Little  Elm  Reservoir. 


CMtlet  works 
IVpe 

TJumber  of  sluices 
Diameter,  inches 
Invert  elevations,  feet 
Sluice  control 


vr-131 


CORPS  OF  ENGINEERS 


FARM  TD  MARkE^  miGMIRAY  AND  ROUTE  NUMBER 


county  HOAD 


RAU.ROAD 
PIPE  LINE 


’mOuSano  acres 


U S ARMY 


m-132 


plate  31 


AUBREY  RESERVOIR 


RESERVOIR  MAP 


*.A».t  0»  »tT’ 


US  ARMY  ENGINEER  1 

DISTRICT.  PORT  WORT*- 

• JUNE 

• ii  .'iLAai*' 

.f**  AN.  *0  0^  'ABIES,  *f  »A' 

ELM  FORK 


LEGEND 


■ state  highway  and  route  NUMBER 


2S  RIVER  MILE  (MILE  ABOVE  MOuTH» 

S USQS  STREAM  GAGING  STATION 


TOP  OP  CONSERvATON  POOL  - EL  6^5  S 
TOP  Of  PLOOO  CONTROL  POOL  - El  635  0 


eTQ  j 

35*  30  X)'. 


u s army 


EU  6000 


typical  embankment  section 

SCA..E  OF  ‘■(t  ' 


50  Mj' 

ON  i8'  BECXllNG 


50  48 ' RiP«Ar 
ON  ’«  Bt  DOING 


4»M»  fV-'NffO  Ct.  FOB' 


^A  H.Ptt&r  ON  9 SfOOtVi  TO  £t  bS>0 

V " V V ~ V V V V V V **  V V V — Y Y ' V V V y y 

TOP  OF  ^WfttVNGNftti.  fcl  5750  45*  N-NG  N6, 


4P»0N  EL  5?4C  ^ J\  __  i\_ 


TRiN'TT  R'VfO  AND  TR  BUTAR'ES,  T£xAS 
ELM  FORK 
A.ie«ET  BfSEPvO’P 


au£^ 


PLAN,  PROFILE  AND  SECTIONS 
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NOTE 
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1^1.  GEOLOGY.-  The  general  upland  area  in  the  vicinity  of  the 
Aubrey  Dam  site  Is  overiain  with  a itir.  mantle  of  residua.!  matenai 
originating  from  the  'underiying  Washita  group  and  tne  Woodbine  sand. 
Foundations  in  the  ressrvo.r  area  are  up  of  aiterriating  layers 

of  limestone,  marl,  and  shale.  Because  these  materials  are  impervious 
practically  no  water  would  be  lost  irom  the  reservoir  by  percolation. 
Strata  of  the  Upper  and  lower  Cretaceous  divisions  occur  in  the  vicinity 
of  the  dam  sits.  The  onl.y  formtior.  o..,tcrcp;ing  in  this  area  is  the 
Upper  Cretaceous,  Woodbine  sand.  The  him  ForK  fellows  very  closely 
the  contact  between  the  Upper  and  Lower  Cretaceous  rocks,  thus  the  east 
bank  of  the  proposed  dam  site  is  compose!  o'  Woodbine  sand  while  the 
west  bank  is  composed  of  tVie  Grayson  fc’*mation.  As  in  she  reservoir 
area,  founaation  materials  at  the  sice  are  composed  of  alternating 
layers  of  shale,  marl,  and  soft  limestone.  Tne  sliale  and  marl  disinte- 
grate easily  when  exposed  to  t.he  atmosphere  and,  although  these  materials 
are  watertight  and  structurally'  so'und.  they  erode  rapidly,  A layer  of 
sand  and  gravel  lies  or.  the  top  of  the  primary  rocK  below  the  valley 
floor.  No  geological  structures  such  as  faults,,  caverns,  or  folds  are 
present  either  at  the  dam  site  or  in  the  resi'rvoir.  Subsurface  investi- 
gation locations,  plan  and  profile  are  shown  in  plate  3^- 

lk2.  AVAILABILITY  OF  CONSTRUCTION  MaTERlALT.-  Four  stone  quarries 
in  the  Briugeport-Chico  area  are  suitable  sources  for  T>ipfap  and  coarse 
concrete  aggregate.  Fine  concrete  aggregate  may  be  obtained  from  any 
one  of  five  natural  sand  ana  gravel  pits  in  the  Dallas  area.  Embank- 
ment material  should  be  available  near  the  dam  site. 

l'+3*  COST  ESTIMTE.-  A sumimry  of  the  estimated  first  cost  and 
annual  charges  of  the  Aubrey  Reservoir  project  is  shown  in  table  4l. 

This  summary  includes  the  cost  cf  recreat  lor^  in  Aubrey  Reservoir, 
additional  recreation  in  Gar2.a-  Little  Elm  Reservoir,  and  alteration  of 
existing  recreation  facilities  in  C-urca -little  Elm  Reservoir,  particular- 
ly as  the  exchange  in  storage  effects  the  real  estate  acquisition  and 
the  existing  recreation  facilities. 


' j. 


TABLE  4l 

3it-1!-^\p:y  of  first  cost  ajid  airrjal  Charges 

PROPOSED  AUBREY  RESERVOIR 
EM  FORK 


Item 

Costs 

FIRST  COST 

1. 

Federal  first  cost 

Lands  and  damages 

412.047,000 

Relocations  (l) 

2,351,000 

Reservoir  ! clearing) 
Dam 

i,':47,ooo 

a . Einbankment 

4.850.000 

b.  Spillway  and  outlet  facll->ties 

3,Q00,000 

Access  roads 

323,000 

Recreation  facilities 

6,250,000 

Buildings,  grounds  and  utilities 

163.00c 

Permanent  operating  epuipment 

100,000 

Engineering  and  design 

930,000 

Supervision  and  administration 

Total  estimated  Federal  first  cost 

1,503,000 

3^^073,000  (1) 

2. 

Non -Federal  first  cost 

None 

3- 

Total  estlmate'd  first  cost  of  project 

3^*-,  073, 000 

mmkL  CH.ARGES 

(Construction  period  - 5 years)  ''100  yr.  amortization)  [2.-1 

interest  rate) 

1. 

Federal  investment 

a.  Federal  first  cost 

3^^,073,000 

b.  Interest  during  construction 
Total  Federal  investment 

2,949,000 
3‘'.  '22.0C0 

2. 

Non -Federal  investment 

None 

3. 

Federal  arai'ual  charges 

a.  Interest  on  Investment 

1.050,00c 

b.  Amortization  charge 

c.  Operation  and  maintenance  C including 

65,900 

replacement  of  parts) 

Net  Federal  annual  c'-iarges 

^00,000 

l.v29,9oo 

U. 

Net  non -Federal  annual  charges 

None 

5. 

Total  estiiuated  annual  ciiarges 
Preauthorization  cost  = $60,000 

1.629,900 

Note:  Prices  are  as  of  Janizary  19(2 

(1) 

Includes  .1^101,000,  alterations  to  existing 
facilities  in  Garza -Little  Elm  Reservoir. 

recreation 

(2) 

Includes  additional  recreation  in  Garza-Lit 

tie  Elm  Reservoir. 

VT-L36 
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SUB- SURFACE  INVESTIGAT 

plan  and  profile 
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pr-Al’JOKE  PEcS'^VOIR.  - 7he  Roanoke  iam  site  is  located  at  rive: 
mile  32-0  on  Denton  treek,  a tributary  to  the  Elm  Fork  of  the  Trinity 
River.  The  aair.  si’e  is  located  In  Denton  County,  Texas,  and  the  right 
abunisent  of  the  uar  would  be  about  one -half  nile  northwest  of  the  town 
of  Roanoke.  The  'iar.  site  crosses  Denton  Creek  about  k,000  feet  upstrei 
along  the  axis  of  the  Denton  Creek  Valley,  froci  the  Texas  and  Pacific 
Railroad.  The  dan:  site  is  near  the  ups^reart  limits  of  the  Corps  of 
Er.gineeis'  Grapevine  Reservoir.  Roanoke  Reservoir  would  have  a total 
storage  capacity  of  2^9.900  aore-ieet.  of  which  223,700  acre-feet  are 
for  flood  control,  a.nd  26,200  acre-feei  are  for  sediment  reserv'e.  The 
flood -control  storage  pr-'-iled  in  the  Roanoke  Reservoir  would  permit  a 
reallocation  of  the  storage  in  tne  Grapevine  Reservoir  and  increase  thj 
storage  present-^y  allocaieu  tc  water  conservaf' on  purposes.  The  depem 
yield  from  the  Grapevine  Reservoir,  with  the  reallocation  made  possibL 
by  the  f lood-control  storage  in  Roanoke  Reservoir,  under  2020  conditio, 
of  watershed  devc-icpment  a’.d  a recurrence  of  the  1950-1957  d”Ought  per 
is  k-2  rail-Lion  gallons  per  lay.  This  is  an  increase  of  23-9  over 
that  which  would  be  produiei  by  Grapevine  Reservoir.  Requiring  reloca 
tion  or  alteration  wotld  be  State  H'gnway  111,  pt!  "ighways  156  and  l07 
county  roads,  and  t;.e  Culf -Colorado  ar.d  Santa  Fe  Ra'lroad.  The  estima 
first  cost  of  tnis  project  is  $16,900,000  as  shown  in  table  l3*  Other 
pertinent  data  on  the  RoanoKe  Dam  and  Reservoir  are  contained  'n  the 
following  table  u2.  Plates  35,  3^  ®hd  37  show  tne  reservoir  area;  pla: 
profile  ana  sections;  and  general  ir/draulic  daia  for  Roanoke  Reservoir 

TDRIE  u2 
FERTITSirL’  D/VTA 
PROPOSED  BCiANOKF.  REc'ERYClP 
DE>7?0N  CREEP. 


'em 


Flood  control 


Miscellaneous 

Dam  location,  river  e 
Drainage  area,  square  miles 
Flood  control  ntctace,  a re -feet 
Water  conser  vat'’ on  storage,  sTe-fee 
Sed  irr.en  t s t or  i v - 
Yield,  CF: 

Million  gai.r.ns  daily 

Spillway  dec  i, pi  !' -ood 
Peak  iniTc-w,  cry 
Volume,  acre -feet 
Volume,  ir.cnos 
Peak  ou t f 1 rjw . ; FS 


32.0 

60u 

223.700 

Kone 

26,200 


325,600 
780.000 
2a. 2' 
297-000 


TABLE  42  (Cont'd) 
PERTINENT  BATA 


PROPOSED  ROANOKE  RESERVOIR 
DENTON  CREEK 

Item 

Flood  control  (l) 

; 1 .'V  ■. !. ' c'!i 

Canaci 

Reserve:  r 

' \c  fCf.  ) 

( Acre  - 

Spillway  crest 

■'Ji-.O 

yri’fio 

' 2‘f,Zt 

Top  of  gates 

619.0 

9 , 720 

249, 9C 

Maximum  design 

water  surface  o2i).7 

11,420 

320,6c 

Top  of  dam 

631.0 

12,?70 

364,2c 

Dam 

Type  of  dam 

Earth  fill 

Total  length,  feet  (including  spillway) 

l‘p,200 

Bnbankment  section: 

Type 

Compacted  earth  f 

Total  length,  feet  (minus  spillway) 

14 , 600 

Height  above  streambed,  feet 

97 

Freeboard,  feet 

!3.3 

Crovn  width,  feet 

20 

Side  slopes: 

Upstream 

1 on  3 

Downstream 

1 on  3 

Non -overflow  sections: 

Type 

Concrete  gravi tj 

Total  length,  feet 

272 

Height  above  apron,  feet 

111 

Top  width,  feet 

13 

Spillway  section: 

Type 

Concrete  ogee 

Gross  length,  feet 

324 

Net  length,  feet 

Crest  height  above  apron,  feet 

ti4 

Gates : 

Type 

Tai nter 

Number 

7 

Size  (width  x height),  feet 

40  X R' 

Discharge,  CFS: 

Top  of  gates 

217,000 

Maximum  design  water  surface 

287,900 

VT-139 


T/iBLE  U2  fCor.t'd) 
PERTINENT'  DAT.^ 
PROPOCED  ROA.NOKf;  RESERVOIR 
DENTON  CREEK 


Flood  contrc,' 


Outlet  works 
Type 

Number  of  sluices 
Diameter,  feet 
Invert  elevations,  feet 
Sluice  control 


Relocations 

Highway,  miles 
County  roads,  miles 
Railroads,  miles 
Power  lines;  miles 
Telephone  lines,  miles 
Pipelines,  miles 
Cemeteries,  number 
Towns,  number 

Ixuads 

Dam  and  reservoir: 
Clearing,  acres  (3) 

Land  acquisition: 

Fee  simple,  acres  (3) 


Gate-controll£ 

1 

15 

560.0 

3 - ^.5’  X 15’ 
operated  sli 


Flood  easement,  acres  11,990 

(Top  control  elevation)  624.0 

Conversion,  easement  to  fee,  acre s <'4; 600 . G 

(1)  Roanoke  Reservoir  contains  flood- control  storage  to  enable 
control  storage  in  Grapevine  Reservoir  to  be  reallocated  tc 
conservation. 

(2)  Includes  9-400  CFG  di-coharge  througri  the  outlet  works. 

(3)  Includes  requirements  for  additional  generiU.  recreation  at 
Reservoir . 

(4)  In  Grapevine  Resejr'oir - 


Vl-ltO 


d conduit 


power 
de  gates 


vine 


1 


CORPS  OP  ENGINEERS 


SPILLWAY  RATING  CURVE 


NOTE 

SEVEN  40  X 55  TAiNTEQ  GATES  CONTROL  1 
SP'L-'A'AY,  WHICH  IS  AN  OGEE  WE'R  ^iTm  200 
NE  r length 


SP'LIWA-'  CPgST  El  5fl4Q 


TAILWATER  RATING  CURVE 


?00  ?50  »0  350 

DiVHAffCF  IN  TmOuSANO  SECOND 


/ 

/ 

.%  ChANNE,.  B<‘TT0 

i"  f.  ‘.35* 

DESIGN  AATER  Et  625 ^ 


CREST  El  5840 


NOTE 

OUTLET  ACBKS  CONStS^S  OF  ONE  '5  -0' 
O-j.VE'^ER  CONOi,"T  C0\-'9C^^ED  8y  'mreE 
4 6 X i5’-0'  GA-^ES  with  Si^lS  AT  ELE'.ATiON 
5600 


Oi-TiET 

APOROAd^  C»A^^^E^l^S 


outlet  t»f>P«5 


SPJLL^Ar 

CHANNEL 


OuTlET  ttryffT*. 
OtSCHARoe  CHAfuMf 


E«AS 


US  ARMY  tNGiNttR  0»STfliCr,  fO«T  wO»T 


U s ARMY 


21-143 


the 

with  280 


CONDUIT  RATING  CURVE 


TRiNiTY  RIVER  fiNC  triBuTARiES. 

DENTON  CREEK 

POANOfE  RESERVOIR 


PLATE  37 


GENERAL  HYDRAULIC  DATA 


GEOLOGY.-  Formations  of  the  WaGhiia  aeries  of  Lower  Cretaceous 
age  underlie  the  resei'volr  area  of  the  Roanoke  Laia  site.  The  specific 
formations,  listed  in  ascending  order  (oldest  to  youngest)  are;  Duck 
Creek,  Fort  Worth,  Denton,  Weno , Paw  law,  Viain  street,  and  Grayson. 

The  Duck  Creek  and  the  Fort  Worth  formations  consist  of  alternating  beds 
of  argillaceous  limestone  smd  marl.  Th:e  Ltnton  is  predominantly  marl  with 
occasional  bands  of  shelly  limestone.  The  Vfeno  is  composed  of  a section 
of  marly  clay  overlain  by  a cone  characterizes  by  marl  and  bonds  of  soft 
limestone.  The  Paw  Paw  is  a calcareous  clay  containing  occasional  iron- 
stone concretions  and  thin,  Jenticular  bands  oi  sandstone.  Phe  Nbin 
Street  is  a bedded  limestone,  and  the  overlying  Grayson  formation  is 
predominantly  marly  clay.  'The  Rfeiin  '-treet  limestone  provides  the 
principal  outcrop  at  the  Roanoke  Dam  site.  Erosional  outliers  of  the 
overlying  Grayson  formation  a.re  found  capping  isolated  knobs  in  the  vicinity 
of  the  site,  but  primary  strata  of  the  Grayson  have  been  removed  by  erosion 
on  the  abutments  at  the  location  of  tiie  prociosed.  embankment.  Consequently, 
foundation  materials  underlying  the  cam  will  consist  of  a thin  section 
(approximately  10  to  Ip  feet)  of  Main  Street  limestone  on  the  crest  of 
each  abutment  underlain  in  the  follovung  order,  by  the  Paw  Paw,  VJeno, 
Denton,  Fort  Worth,  and  Diuck  Creek  for  mat  ion?  . It  is  probable  that  the 
foundation  for  the  spillway  will  extend  into  the  Weno  formation  to  about 
40  foot  depth.  Tlie  Weno  is  about  60  feet  thick-  Plate  3G  shows  information 
on  subsurface  investigations. 

iko.  AVAILABILITY  OF  COWSTHUCTION  MATE’wI,-.LS. - Riprap,  coarse  ag- 
gregate, drainage  blanket  material,  and  bedding  material  could  be  produced 
at  any  of  four  operating  commercia'  quarries  In  the  Bridgeport -Chico  area. 
Drainage  blanket  materia,!,  bedding  material,  tiiid  fine  aggregate  could  be 
produced  at  any  one  of  several  opf’rating  sources  in  the  Fort  Worth-Dallas 
area.  Tt  is  expected  that  embankment  material  can  be  obtained  near  the 
dam  site. 

la'/'.  COST  ESTTM’.TE.-  A summary  of  the  estimated  first  cost  and 
annual  charges  for  the  Roanoke  ReserV''i;.r  pr'iject  is  shown  in  table  I+3. 

The  summary  includes  tiie  cost  of  additional  r''''reation  and  alteration 
to  existing  recreation  facilities  in  Grap^vtne  Pc.servoir- 

k3 

SIP.'M/j7Y  OF  FIRST  COS"'^  A^'ID  1GDj'''a1  CHARGES 
FROPOi, ED  R0/.fK.'KE  FESERVOr? 

DETiTOh  ;T'EFK 


Item 


Cost 


F'.Ru^  r 


1 . Federal  first  cost 
Lands  and  damages 
Relocations  ( I ) 
Reservoir  (clearing) 


$ 3,kG6.000 
3,370,000 
kS0,000 


TABLE  43  (Cont'd) 

StlMMAP.Y  OF  FIRST  COST  AND  ANNUAL  CHARGES 
PROPOSED  ROANOKE  RESERVOIR 
DENTON  CREEK 


Item 

: Cost 

Dam 

a . Embankment 

$3,165,000 

b.  Spill>;ay 

3,250,000 

c.  Outlet  vforks 

1,300,000 

Access  real 

13,000 

Recreation  facilities 

375,000 

Buildings^  grounds,  and  utilities 

163,000 

Permanent  operating  equipment 

60,000 

Engineering  and  design 

482,000 

Supervision  and  administration 

756,000 

Total  estimated  E’ederai  first  cost 

16,000,000  (2) 

2.  Non -Federal  first  cost 

None 

3.  Total  estimated  first  cost  of  project 

$16,900,000 

(1)  Includes  $170,000  alterations  to  existing  recreation  facilities 

in  Grapevine  Reservoir. 

(2)  Includes  additional  recreation  in  Grapevine 

Reservoir. 

ANNUAL  CHARGES 

(Construction  period  - ^ years )f  100  yr.  eimortization 

) (2-7/8^  interest  rate) 

1.  federal  investment 

a.  Federal  first  cost 

16,900,000 

b.  Interest  d'oring  construction 

971,80c 

Total  Federal  investment 

17,871,800 

2.  Non -Federal  investment 

None 

3*  Federal  annual  charges 

a.  Interest  on  Investment 

513,800 

b.  Amortization  charge 

32,000 

c.  Operation  and  maintenance  (including 
replaceiTient  of  parts) 

78,000 

Net  F'ederal  annual  charges 

623,800 

4.  Net  Non-Federal  annual  charges 

None 

5.  Total  estimated  annual  charges 

$ 623,800 

Preauthorization  cost  - $40,000 
Prices  are  as  of  January  1962 
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CENTtR  LINE  PROFILE 


CQWPS  OF  ENONEERS.U  S ARMY 


49C0 


400  200  0 200 

DISTANCE  IN  fEET  FROM  CENTER  LINE 

CROSS  SECTION  - STA  b6*22N 
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2 BLACn 

3 B«CWN 
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e soPT 

7 MARO 
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10  Sf  AMS 
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14  CAlCiTic 

■b  FOSSi  iFfROOS 
le  Blue 
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^mahlt 

2 t'^EEN 


L'MESTONE 
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ORAvEl 
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SMELL 

AGGlOMERA^^E 


AuGER  BORiNU! 


NOTES 

COMBINATIONS  OF  BCR'NG  S'MBOlS 
RESENT  COMBINATIONS  OF  MATERIALS 
CENTER  line  of  BOR'NG  'S  CENTER  l'NE 

Symbol 


Distance  in  feet  from  center  line 

CROSS  SECTION  - STA  30*73N 


ROANOKE  RESERVOIR 

DEN*'S 

SUBSURFACE  INVESTIGATIONS 

PLAN  AND  PROFILE 


146.  TENNESSEE  COIX)NY  RESERVOIR  PROJECT.-  The  Tennessee  Colony  Dam 
site  Is  located  at  river  mile  339-2  on  the  Trinity  River  about  l6  miles 
west  of  Palestine,  Texas,  and  7 miles  southwest  of  Tennessee  Colony. 

The  proposed  dam  crosses  the  Trinity  River  with  Its  east  abutment  in 
Anderson  County  and  its  west  abutment  in  Freestone  County.  The  proposed 
reservoir  for  navigation,  flood  control,  water  conservation,  fish  and 
wildlife,  and  recreation  pu’^poses  will  oe  locateu  in  .Anderson,  Freestone, 
Henderson  and  Navarro  Co’untics.  The  totaj  contributing  drainage  area 
above  Tennessee  Colony  Dam  is  12,687  square  miles. 

149.  dam.-  The  structure  consists  of  an  earth  fill  dam  with  a 
maximum  height  of  ll4  feet  above  streambed  ar.d  a total  length  of  29j500 
feet  including  a 520-foot  controlled  concrete  spillway.  The  concrete  ogee 
spillway  located  in  a natural  saddle  near  the  left  abutment  is  ■•'ontrolied 
by  11  tainter  gates,  each  40  i'eet  vide  and  35  feet  nig;:,  and  las  a iiel 
opening  of  44o  feet.  T,ow  flow  releases  are  made  througii  four  1-foot  by 
6-foot  sluices  located  the  spillway  piers  ai:d  controlled  by  power 
operated  slide  gates.  Navigation  locks  rambers  lOA  ana  lOR  will  be 
located  near  the  rignt  abutment  of  the  dam.  The  locations  ar.d  details 

of  these  locks  are  shown  on  plates  17 > 21  and  22  on  pages  34,  If  ar.d  43, 
respectively.  Other  pertinent  data  for  Tennessee  Colony  are  shown  in 
table  44,  and  the  detailed  layout  and  typical  sections  of  the  dam  are 
shown  on  plate  40.  The  general  hydraulic  design  data  are  sho’vr:  on  plate 
4l. 

150.  RE3ERV0T?.-  Tenr'essee  Colony  Reservoir  will  have  a tor.al 
controlled  storage  of  3>366,800  acre-feet  and  an  area  of  119,500  acre,  at 
elevation  285-0,  toj)  of  spillway  gates  or  top  of  flood  control  pool.  M 
top  of  conservation  pool,  elevation  262.5?  fhe  reservoir  will  have  ai  area 
of  73? 540  acres  and  a storage  capacity  of  1,193?000  acre-feet,  includ'ng 

a portion  of  the  sediment  reserve.  lands  required  for  reservoir  operation, 
construction  of  the  proposed  dam,  and  for  recreation  purposes  will  be 
about  168,151  acres  in  fee  sim.ple  and  J ,00G  acres  in  flowage  easements. 
Construction  of  Tennessee  Colony  Reservoir  would  require  relocation  of 
21  miles  of  highway,  10  miles  of  countv  roads,  1.8  m-’’ les  of  railroads, 

44  miles  of  pipelines,  and  21  miles  of  electrical  transmission  and 
distribution  lines.  Tiiere  are  no  known  cemeteries  in  the  reservoir 
area.  Relocations  would  extend  into  the  proposed  F.i.vhland  Creek  and 
Tehuacana  Reservoirs,  anticipating  that  Tennessee  Colony  Reservoir 
would  be  built  first.  However,  the  runoff  from  the  drainage  areas 
above  the  Richland  Creek  and  Tehuacana  Reservoirs  .have  not  been  included 
in  estimating  the  yield  of  Tennessee  Colony  Reservoir.  Other  pertinent 
data  on  the  proposed  reservoir  are  listed  in  table  44  and  the  reservoir 
area  is  shown  on  plate  39- 


TABLE  hk 


PERTINENT  DATA 

PROPOSED  TENNESSEE  COLOIPf  RESERVOIR 
TRINITY  RIVER 

Navigation,  flood  control,  water  conserva- 
Item  tion  and  recreation 


Miscellaneous 

Dam  location,  river  mile 
Drainage  area,  square  miles 
Flood  control  storage. 

Water  conservatioir  storage. 
Sediment  storage 
Yield,  OFS 

Million  gallons  daily 

lipillway  design  flood 
Peak  Inflow,  CFS 
Volume,  acre -feet 
Volume,  inches 
Peak  outflow,  CFS 


339-2 

12,687 

2,14U,300 
acre -feet  1 , O32 , 500 

190,000 

^50(1) 

291 


951,800 
10, 033,^+00 
14.83 

556,000(2) 


acre -feet 


Elevation 


Reservoir  ( Feet ) 

Spillway  crest  250-0 

Top  of  conservation  storage  262.5 

Top  of  gates  285. 0 

Maximum  design  -water  surface  297-8 
Top  of  dam  305-0 

Maximum  tailwater  at  dam  250-9 


Area 
(Acres ) 

42 , 190 

73,540 

119,500 

151,920 


Capacity 
(Acre -ft) 

470,200 

1,193,000 

3,366,800 

5,109,200 


Dam 

Type  of  dam 

Total  length,  feet  (including  spillway) 
Qnbankment  section: 

Type 

Total  length,  feet  (minus  spillway) 
Height  above  streambed,  feet 
Ihreeboard,  feet 
Crown  width,  feet 
Side  slopes: 

Upstream 

Downstream 


Earth  fill 

29, 500 

Compacted  earth  fill 

28,736 

113 

7-2 

20 


2-l/2:l,  3:1,  3-l/2:l 
2-l/2:l,  3:1 
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TABLE hk  (Cont'd) 

PERTINENT  DATA 

PROPOSED  TENNESSEE  COLONY  RESERVOIR 
TRINITY  RIVER 


Item 


Navigation,  flood  control,  vrater 
conservation,  and  recreation 


Non-overflow  sections; 

Type 

Total  length,  feet 
Height  above  apron,  feet 
Top  wi dth , feet 
Spillway  section; 

Type 

Gross  length,  feet 

Net  length,  feet 

Crest  height  above  apron,  feet 

Gates ; 

Type 

Number 

Size  (width  x height),  feet 
Spillway  discharge  CFS: 

Top  of  gates 

Maximum  design  water  surface 

Outlet  works 
Type 

Number  of  sluices 
Dimensions  (width  x height),  feet 
Invert  elevation,  fee 
Sluice  control 


Concrete  gravity 
2kk 
112 
13 

Concrete  ogee 
520 
4I+0 
57 

Tainter 

11 

40  X 35 

330,000 

552,600 


Gate -controlled  sluices 
through  spillway  p;  ers 
4 

3x6 

225.0 

Power  operated  slide  gates 


Relocations 

Highways,  miles 
County  roads,  miles 
Railroads,  miles 
Power  lines,  miles 
Telephone  lines,  miles 
Pipelines,,  miles 
Cemeter.j  es , number 
Towns , number 


21.0 

10.0 

1.8 

21.0 

44.0 

None 

None 


i 

i 


k 

I 


I 
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TABLE  U (Cont'd) 


PERTINENT  DATA 

PROPOSED  TENNESSEE  COLOM  RESERVOIR 
TRINITY  RIVER 


Item 

; Navigation,  flood  control,  water 
conservation,  and  recreation 

Lands 

Dam  and  reservoir: 

Clearing,  acres 

6,209 

T.and  acquisition: 

Fee  simple,  acres 

l66,2^ii- 

(top  control  elevation) 

286.0 

F’iood  easement,  a:res 

7 , OOC 

(top  control  elevation) 

266.0 

Recreation • 

Clearing,  acres 

20,000 

Land  acquisition; 

Fee  simple,  acres 

1,907 

fl)  Of  the  ^50  c.f.s.  yield  fran  the  reservoir,  L2^  c.f.s.  initially  has 
been  assigned  for  the  purpose  of  vaster  quality  control  and  326  c,f.s.  has 
been  assigned  for  raunicipal  and  industrial  use. 


(2)  Includes  3^00  c.f.s.  discharge  through  the  outlet  works. 

151.  GEOLOGY.-  The  subsurface  investigations  at  river  rclle  3^0*2 
consisted  of  seven  borings  as  shown  on  plate  40.  Two  were  drixled  in 
the  proposed  spillway  area;  three  were  located  between  the  spillway  and 
the  left  bank  of  the  river;  one  on  the  right  bank  of  tne  stream  and  one 
boring  was  drilled  at  a navigation  lock  site  between  the  i-iver  and  tit- 
right  abutment.  Two  additional  borings  we>'c  made  at  ■’he  selected  dam 
site  river  mile  3?9-2-  One  boring  is  located  at  the  top  of  the  r'g,hl 
bank  abutment,  and  one  is  located  at  or  near  the  Location  of  lock  No.  10b- 
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6ENERAL  HYDRAULIC  DATA 


S ARMr  FNr,  Nf{R  C»5"RiCT.  fOR^  W()R 


1"^.  Tf.e  alluvial  overt'urivv  je  . i;i  thickness  fr-xn  about  2^'  feet 
to  28  feet  in  the  vide  tiooc  plain  area  t>i  iho  left  of  the  river  and 
between  5.'  and  56  feet  in  depth  benea  ..ii  the  -rtst  of  the  left  abutment. 

The  thicKness  of  the  cveihurder.  apprcxtr.atf  t 22-L/2  feet  in  the  spillway 
saddle.  At  the  boring  _o.-'a  ti --r.  -n  -I  e rb":  ‘ ba.'.f  cf  the  river,  the  over- 
burden eytends  to  a depth  .''i  abtu*  u2-I/2  i.-et  T't  e boring  at  the  lock 
sire,  looared  on  a proi.^orto:  y h.-tveen  tie  riK:  t nn  . ■ of  tie  river  and  the 
crest  of  the  riimt  abutme.'d. . pete  ti  a '.■-.I  ony  a .'•••„•  ;eei  cf  residual  over- 
burden which  is  almost  ; r.hi  st  irij-.ulsl  a ,e  ; r.rn  t;.i-  t.vJerlyo  ng  nrimary 
strata.  All  of  rtp  o'.ei  I'urden , w' • h ’ ne  exient  . r,.r.  oi  f-iat  at  the  l.ock 
site  and  on  the  'trest  cl  t.;(.  - ;'h-  ac  ' .t,.- ■*  ,.  .u'.;:-.,ea;  0 'O  ne  alljvi’um  and 
consists  cf  silty  ana  ofti.dy  . ,avn  ar.-'  ; and  vit:.  swe  gravel  v'th  the 
latter  generally  being  i'e.r  ■.■.  irr.mediate over  lying  primary  strata.  No 
fault  zones  were  ioc3’'e-i  : n i;  e ayv-?. 

1S3-  Ail  pi  imary  seuiirent.-..  tr.  ihe  area  o:  the  dan.  site  were 
deposited  during  the  Eocene  tlpc'  ci  the  Tertiary  Period  and  are 
represented  by  the  Rekrav'  foiTij 1. 1 on  i *'  the  left  of  the  river  and  by  the 
Reklaw  conf ormabiy  overlying  uie  la.’';; to  sand  toririatior,  'n  the  right 
abutment..  The  Reklaw  is  predcxiii  riar,+ i y clay  a.nd  sandy  oiay  with  occasional 
thin  lentils  of  ferruginnas  sand'.-.:  or.e , u ,ereas  the  underlying  Carrizo 
is  composed  principally  of  .ailty  or  clayey  sand,-  and  iesser  amounts  of 
clay.  The  foundation  for  t;:a'.  portion  of  t.ue  emuan.kiDPnt  on  and  along 
botn  abutments  -.an  be  prepared  wir.i  a minimujr!  amount  of  stripning. 
Foundation  design  for  appurt.enan ’ fa.-'iiities  will  provide  for  olacing 
such  structures  on  uncemented  materia  is  . Tie  '.iistirict  stratif  irat-i  on  of 
impervious  and  underlying  perr  vi  r.  1 oun.i.at' or;  materials  will  require 
pressure  re  lie.''  veil-  at  tne  too  of  t-ne  erioa.iiime.'it  a.nd  in  the  spillway 
area.  Subsurface  i.ovestigati  o.ns  are  ^..hown  o.n  p.iate  1-2  ■ 

Ih^  . A’\l^nABI  LITY  ''■F  r ft!  .-UTtlilALG.  - impervious  material 

required  for  the  f'mbankment  i - availaiiie  ir'  the  iirmed i,a t.e  vicinity  of  the 
darn  site.  Pervious  materials,  •jenetj-ited  iiy  tf.e  borings,  .an  be  used  in 
the  drainage  blanket,  .i-ine  aggregate  is  not  availanie  Ic'^aily  and  probably 
would  be  shipperl  by  rail  from  Vaco  to  Paicstine,  Texas , and  tru,;ked  the 
remaining  approx imste  18  miles  Vi  the  pro.ie'-t,  are.a  Coarse  aggrerate  and 
ripraY.1  are  available  at  tiie  i-Tur  i'U'c.n.s’u  qi^arry,  lesii  than  20  miles  from 
the  daiTi  site 

1 hh  COST  FSTIJIATF  - 1 ry  or  i'i!--,*  ■ '.uts  and  annual  charges 

for  the  Tennesoe-e  Col  on  y Rf-.Sf/rvoi  r Is  shi'wn  in  'able  '»  . The  deta'led 
cost  estimate  f or  t.^e  Tcnneo.nec  .T.lcriy  Rot.-e r pro.'u'ct  is  shown  in 
table  U6.  The  det.ai'ed  estimatt  the  s'v-.b  rat  i o.t  oi'  costs  for  the 

dam  and  reservoir  and  for  i -reiiT  ; r n i i,cl  .juf  f in  tne  pro.ttrt.  Included 
in  tile  estimate  is  the  cos*  of  I’vv  N'u  i'.P  and  nil  otr'cr  navigation  costs 
up  to  Lock  and  f;am  Nc  12.  vhi  hi  j •,  t,,c  ur. stream  i?r.ci  of  the  reservoir. 
The  estimat.e  aisc  in  lurtcs  a po- ti  on  cf  ianu  and  relocation  costs  in  the 
proposed  PIchlano  .Creek  ann  ro’ua  ar.a  Pc-rorvo' rs  a:  w.;il  as  provision 
for  protecting  t,h,f  so  urims  •ih'^uift  ucry  '.-e  ■ o istrui  t.ed  Protection  of 
the  Cedar  Creek  , presently  u.tdf’v  construct  i o.-i  is  a;~o  provided. 

C'lrmary  and  Uetai.!ed  ertimaten  cf  firii,  ■ cti  ape  annual  ci3r^es  fo^ 
Tennessef  Colony  Re;.f?rvo;  r are  rh-Tw?'  ■ Tai  iv  u.  and  '♦b , respectively. 
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TABLE  45 

SUMMABY  OF  FIFST  COST  AND  ANNUAL  CHARGES 
PROP-3SED  TENNESSEE  COLONEY  RESERVOIR 
TRINITY  RIVER 


Iter : Costs 

Mrst  cost 

1.  Federal  first  cog^ 

Lands  and  dairiages 
Relocations 
Reservoir  (clearing) 

I'ams 

a . Earth  embankitent 

b.  Concrete  darr.  and  spiiivay 

c.  Navi ga* ion  'iair.  No.  11 
Locks 

a.  Lock  No.  lOB 

b.  Lock  No.  11 
Access  reads 
Channel 

Recreation  faculties 
Buildings,  gr.oirids.  and  utilities 
Penr.anent  opera*  mg  equipment 
Engineering  and  design 
Sup-:  r ••  i s i on  a.nd  a dni  1 n i s t r a • i on 
U.  S.  Coast  Giiara  aids  to  navigation 

To*.a.  esti>''ated  Federal  first  cost  (l) 

2.  Non -Federal  fust  cost 

3.  Total  estiiraten  first  cost  of  project 


Annual  charges 

(Construction  period-B  years  i(  100  yr,  aitorti  zation;(2-7/6']('  interest  rate) 


137,138,000 

15,170,900 

152,900,900 

None 

1,396,100 

273,700 

1,367,400 

0,037,200 

None 

b, 037, 20c 


1 . Feder*- 1.  i n ve  s trr  ent 

a.  Federal  first  cost 

b.  Fnterest  auring  construction 

Total  -Pederal  Investirent- 

2 . Non -Federa 1 investm e 

3 . Fede rai  annual  c 'ri& rges 

a.  interest  or,  inve3'*tterit 

b.  Amortization  charge 

c.  'Operation  and  maintenance  (including 

rep la cement  of  parts) 

Total  Federal  annual  charges 

4 . Total  Non-i'e'iera afinual  cha rges 

5.  Tota-  estifr8*'ed  annual  charges 

Preauthori tati on  C'Ost  $183,000 
Prices  are  as  of  lanoary  19'62 

VT-156 


$ 22,505,000 
27,263,000 

2.457.000 

10,3^9,000 

16.4.4.000 

2.641.000 

13.030.000 

11.902.000 

775.000 

10.359.000 

7.666.000 

548.000 

345.000 

4.113.000 

6.457.000 

294.000 

13'7,i38,00C 

None 

137,130,000 


u / 


TABLE  46 


DETAILED  ESTIMATE  OF  FIRST  COST 
TENNESSEE  COLONY  RESERVOIR  MULTIPLE  PLOTOSE 
TRINITY  RIVER 


PERTINENT  INFORI-IATION 


Top  of  dam,  elevation 
Top  of  gales.,  eleva^.ion 
Spillway  creso,  eie'-ation 

Storage  capacity  (lop  of  gales  less  sediment)  acre -feet 


305.0 

285.0 

250.0 
3,176,800 


Item  Unit 


A,  DEfAILEI'  ESTIMATE  OF  FIRST  COST  - 
(01. Oj  londo  and  damages 

(1)  Fee  simple  lands  Acre 

(2)  Flood  easement  lands  Acre 

(3)  Severance  damage  L.S, 

(4)  Improvements  L.S. 

(5)  Mineral  subordination  L.S. 

(6)  Resettlement  reimburse- 

ment L.S. 

Subtotal 

Contingencies,  25^ 


(7)  Land  acquisition  expense 

Total  - lands  and  damages 

(02.0)  Relocations 
a . Roads  and  railroad 

[1}  U.  S.  Highway  No.  28? 
Reservoir  arms 


Eltit'ankment  C.Y. 
Base  C.Y. 
Surfacing  Mile 
Riprap  C.Y. 
Bedding  C.Y. 
Guard  rail  L.F. 
Bridge  L.F. 
Detour  road  Sta. 
New  niad  Mile 


Subtotal  - reservoir 


Unit 

cost Quantity Cost 


DAft  ,\I^iD  RESEP. 

VOIR 

166,244 

$13,428,600 

7,000 

175.000 

250.000 

150.000 

2.493.000 
28,000 

16,524,600 

4,131,400 

1.398.000 
$22,0 '>,000 

$ 0.75 

1,200,000 

900 , 000 

4.50 

32,000 

144,000 

10,000.00 

3.6 

36,000 

6.00 

104,000 

624,000 

4,  50 

39,000 

175,50c 

2.50 

36,000 

90,000 

250.00 

400 

100,000 

378.00 

119 

44,982 

80,000.00 

^.2 

336,000 

2,450,482 
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TABLE  4-6  (Cont'd) 

DETAILED  ESTIMATE  CF  FIRST  COST 
TELIJESSEE  COLOJJY  RESERVOIR  MULTIPLE  PRUPOSE 
TRIOTTY  RIVER 


Ixem 

Unit 

Unit 

cost 

Quantity 

Cost 

Main  stem 
Embanlanent 

C.Y. 

C.85 

213,000  $ 161,050 

Approach  road 
flex  pavement 

L.F. 

12.1c 

^J,000 

48,400 

Riprap,  12"  cone, 
blocks 

C.Y, 

30.00 

3,310 

99,300 

Gravel  blanket 
under  riprap 

C.Y. 

5.50 

1,650 

9,080 

Struct'oral  excavation 

C.Y. 

2.50 

8,240 

20,600 

Class  "A"  concrete 

C.Y. 

4i.20 

24 , 566 

1,012,120 

Reinforcing  steel 

Lbs. 

0.13 

4,050,640 

526,  58C' 

Cone,  piling  l4"  sq. 

L.F. 

7.50 

115,340 

865,050 

Cement 

Bbl. 

5.00 

36,8:10 

184,250 

Structtural  steel 

Lbs. 

38,430 

5,380 

Structural  steel 

Lbs. 

0.22 

1,747,200 

384,380 

Type  "C  " cone . beams 

L.F 

13.50 

49,700 

670,950 

■j  Aluminum  railing 

L.F. 

5.00 

26,400 

132,000 

Treated  timbers 

FBM 

0 60 

77,800 

46, 680 

Treated  piling 

L.F. 

3 25 

9,750 

31,690 

Navigation  lights 

Ea. 

2,500.00 

1 

2,500 

Detour  road 

L.F. 

1.25 

4,000 

5,000 

Remove  existl’^n  bridge 

L.S. 

- 

- 

12,990 

Subtotal  - main  stem 
Subtotal  - U.S.  ilighvay  Ho. 

287 

$ 4,238,000 
6,688,482 

(2)  State  Iligliway  No.  3I 
Reservoir  arras 
Erabankriient 

C.Y. 

0.75 

112  ,000 

34,000 

Base 

C.Y. 

4.50 

11 ,000 

49,500 

Surfacing 

Mi  le 

10,000.00 

1.3 

13,000 

Riprap 

C.Y. 

6.00 

25 ,occ 

150,000 

Bedding 

C.Y. 

4,5c 

8,000 

36,000 

Guard  rail 

L.F. 

2.50 

11,000 

27,500 

Bridge 

L F 

25c. CO 

2,.l4o 

535,000 

Subtotal  - reservoir  arms 

895,000 
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TABLE  k6  (Cont'c) 

DETAILED  ESTIMATE  C • FTPGT  COST 

te:i::essee  colcit  reservcip  mjxtitle  ptepcsb 

TRINITY  Rr;EN 


Unit 


Item 

Unit 

c 

:ost 

4 :iantity 

Cost 

I-lain  stem 

Embankment 

C .Y . 

0.85 

15,700  $ 

13,340 

Approach  road 

flex  base 

L.F. 

12 . ] 0 

4C0 

4,810 

Structural  excavation 

C.Y. 

2.5c 

1,760 

4,400 

Class  "A"  concrete 

C.Y. 

4-1.20 

5,220 

215.060 

Reinforcing  steel 

Lb. 

^'.13 

809,544 

105,240 

Piling  cone.  l4"  sq. 

L.F. 

7.50 

21,130 

158,470 

Concrete  riprap 

(Class  B) 

C.Y. 

30.  CO 

166 

4,960 

Cement 

Bbl. 

5.  CO 

7,836 

39,180 

Structural  steel 

Lbs. 

O.il 

11 ,010 

1,540 

Structiiral  steel 

Lbs . 

0.22 

1, 747^00 

384,380 

Aluminum  railing 

L.F. 

5.00 

5,26c 

26.300 

Type  "C"  cone,  beams 

L.F. 

13-50 

7,400 

99,900 

Treated  timber 

F3M 

0.60 

46,700 

28,020 

Treated  piling 

L.F. 

3.25 

6,500 

21,120 

Navigation  light 

Each 

500.00 

1 

2,500 

Detour  road 

L.F. 

1.25 

4,400 

4,500 

Timber  trestle. 

detour  road 

L.F. 

350.00 

300 

45,000 

Remove  existing 

bridge 

L.S. 

21,230 

Subtotal.  - main  stem 

$■ 

1,1L'0,000 

Subtotal  - State  Hi 

ghway  Ho. 

31 

2,075,000 

F.  M.  Highway  ^<-88 

> 

Embankment 

C.Y. 

0.75 

970,000 

727,500 

Base 

C.Y. 

4.50 

11,000 

49,^00 

Surfacing 

Mile 

7, 

040.00 

2.0 

l4,o80 

Bridge 

L.F. 

200.00 

3,370 

674.00c 

Riprap 

C.Y. 

6.00 

60,000 

430,000 

Bedding 

C..  . 

4.50 

30',  COO 

135,000 

Guard  rail 

L.F. 

2.50 

19,000 

47 , 500 

Subtotal  - F.  M.  Highway  L88 

2. 127  080 

F.M.  Highway  321 

New  road,  complete 

Mile 

50, 

000.00 

4.4 

220,000 

County  roads 

Ililfc 

12, 

500.00 

1''.0 

125,000 

Vl-lb9 


TABLE  h6  (Coni' d) 

DETAILED  ESTIMATE  OF  FIRST  COST 
TEI^UESSEE  COLON!  RESERVOIR  MULTIPLE  PURPOSE 
TRINITY  RIVER 


Item 


Unit 


Unit 

cost Quantity Cost 


St.  Louis  & Southwestern 
Reservoir  arms 
Embantanent 

R.R. 

C.Y. 

0.75 

115,000 

86,250 

Ballast 

C.Y. 

3^50 

2,300 

8^050 

Cross  ties 

Each 

L 00 

2,000 

8,000 

Track  laying  and 
surfacing 

Mi  le 

7,920.00 

0 62 

4,910 

Track  hardware 

Mile 

2,640  00 

0.62 

1,637 

Bridge 

L.F. 

500. CO 

TOO 

350.000 

Trestle 

L.F. 

125.00 

3.900 

487,500 

Riprap 

C.Y. 

6.00 

6,000 

36,000 

Bedding 

C.Y. 

U.50 

2,000 

9,000 

Communication  line, 
relocations 

Mile 

10,500.00 

1.5 

15,750 

Subtotal  - reseri'oir  arms 
Main  stem 

Structural  excavation  C.Y. 

2.50 

700 

1,007,097 

1,750 

Concrete 

C.Y. 

42.50 

1,900 

80,750 

Reinforcing  steel 

Lb. 

0.13 

94,850 

12,330 

Cement 

Bbl. 

5.00 

2,370 

11,850 

Treated  piles 
(Class  B) 

L.F. 

3.25 

25. ,050 

8l,4l0 

Structural  steel  in 
spans 

Lb. 

0.30 

2,202,620 

660,790 

Structural  steel  in 
tower  & cwt. 

Lb. 

0.35 

1,098,200 

384,370 

Steel  tangent  plate 

Lb. 

0.l4 

8,600 

1,200 

Rails 

Lb. 

0.l4 

24,430 

3,420 

Ropes  8:  machinery 

Lb. 

1.00 

396,900 

396,900 

Electrical  equipment 

L.S. 

- 

- 

75,000 

Signal  system 

L.S. 

- 

- 

13.,  000 

Auxiliary  power 

L.S. 

- 

- 

7,500 

Housing  (oper  & mach) 

L.S. 

- 

- 

12,000 

Shoes,  castings  & 
sheave ■ 

L.S 

24,000 

Ballast 

C.Y, 

5.00 

306 

1,530 

Ties 

FBM 

0.15 

81,000 

12,150 

Dolts  8t  spikes 

Lb, 

0.20 

5,600 

1,120 

Treated  timbers 

FBM 

0.60 

48,700 

29,220 

Removal  of  existing 
bridge 

L S. 

6,300 

VI -160 
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TABLE  'r 

1 VO 

5) 

DETAILED  ESTIMATE  OF  FJEST  COST 

TEiniESSEE  CGLOI'IY  BESERVCTR  MULTITLE  PUTTOSE 

TPIKITY  FIVER 

Unit 

I tei.i 

Unit 

cost 

Quantity  Cost 

Tcrr.pcraxy  by -pass 

5,2C0  1,0U0 

Excavation 

C.Y. 

C.20 

Ballast 

Treated  timber 

C.Y. 

5.  CO 

655  3,270 

trestle 

FBM 

O.AO 

97,  ^CO  38,96C' 

Treated  piling 

(Class  B) 

L.F. 

3-5 

13,800  Ml, 850 

Hardware 

Lb. 

0.30 

8,5co  2,580 

Bails 

Lb. 

O.l'p 

110,000  16,500 

Spikes,  bolts,  etc. 

Lb. 

0.20 

11,5'"0  2,300 

Ties 

FBM 

0.15 

26,100  3,910 

• 

Total  temporary  by-pass 

113,'^10 

Subtotal  - reservoir  mains  tern 

$ 1,930,000 

Subtotal  - resi'tvci.r  main  stem 

ar'..ir. 

2,937,097 

Subtotal  - roads  and  railroads 

lU, 173,159 

b.  Utilities 

(Pipelines ) 

(i)  Lone  Star  Gas  Co.  2-TO" 

and  l-l6"  paro.llel  lines 

Mile 

^0,000. 00 

1.5  630,000 

(2)  Lone  Star  Gas  Co.  20" 

and  12"  parallel  lines 
Hew  lines  outside 

reservoir 

Mile 

130,000.00 

10.7  2,033,000 

Reservoir  crossing 

Milo 

230,000.00 

1.3  299,000 

Subtotal 

2,332,000 

(3)  Lone  Star  Gas  Co.  12"  line 
(t)  Lone  Star  Gas  Co.  1-20"  and 

Mile 

70,000.00 

0.93  68,600 

I-I6"  parallel  linos 
Reservoir  crossing 

?'!i  le 

260,000.00 

1.75  '05,000 

■ew  line  between  croscLig 

Mile 

210,000.00 

0.3!+  71,  ^+10 

Subtotal 

52d,1C0 

(5)  Lone  Star  Gas  Co.  2"  line 

to  dehydration  i;lant 
Relocate  exi sting  lire 

ili  Ic 

IP, COO. CO 

1.5  18,000 

Additional  line 

Mi  ] c 

12, COO. 00 

0.25  3, coo 

Sub  to  ta 1 

21,000 

VI -161 

TABLE  46  (Cont'd) 

PETAILED  ESTIMATE  OF  FIRST  COST 
TEPTriESSEE  COLONY  RESERVOIR  MULTIPLE  P’JRPOSE 
TRIIiTTY  RIVER 


Unit 


Item 

Unit 

cost 

Q'uantity 

Cost 

(6) 

Lone  Star  Gas  Co.  20"  line 
S.E.  of  Cayuga  Field 
New  line  outside  reservoir 

Mile 

130,000.00 

3.0 

7Cy, , par, 

Reservoir  crossings 

Mile 

160,000.00 

1.5 

240  , C<fO 

(7) 

Subtotal 

Texas  Co.  8"  oil  line 

Mile 

40,000.00 

1.7 

630,000 

68,000 

(8) 

Texas  Co.  16"  oil  line 

Mile 

124,000.00 

4.5 

556,000 

(9) 

West  Texas  Gulf  20"  oil 
line 

Mile 

190,000.00 

9.3 

1,76?,0-jC 

(10) 

Magnolia  20"  oil  line 

Mile 

50,000.00 

0.5 

25,OCx: 

(11) 

Magnolia  12"  0,1  line 

Mile 

75,000.00 

5.1 

382,50c 

(12) 

Pipelines  crossing 

spillway  outlet  channel 
1-10"  & 2-8"  oil  lines 
Excavation 

C.Y. 

0.50 

36/TJO 

18,000 

10"  pipe  ) Coated,  wrapijed  L.F. 

12.00 

32c 

3,840 

8"  pipe  ' L weighted 

L.F. 

7.00 

640 

4,480 

10"  valves 

Each 

750.00 

p 

1,500 

8"  valves 

Each 

600.00 

4' 

2,400 

2-12"  oil  lines 
Excavation 

C.Y. 

0.50 

34,000 

17,000 

12"  pipe,  coated, 
wrapped  C;  \.'cig;itcd 

1 .F. 

28.00 

320 

8,960 

12"  valves 

Each 

900.00 

2 

i,300 

Subtotal  - pi oc-lines  crossing  spillway  cha.’ 

inel 

577980 

Subtotal  - nl;;':clineG 
(Electric  lines) 

(1)  T.P.ei.  69  KV  line  @ PM  393 

Mile 

8,300.00 

1 

7,o66,48o 

8,300 

(2) 

T.P.gi.  69  KV  Line  E.S.E. 
from  Trinidad  plant 

Mile 

8,300.00 

1 .1 

9,130 

(3) 

T.P.&L.  69  KV  & 138  KV 
lines  @ RM  389.9 

Mile 

46,500.00 

2.0 

93,000 

(M 

T.P.&L.  138  KV  line  @ 
Rm  390.2 

Mile 

48,150.00 

1.4 

68,250 

(5) 

T.P.&L.  138  KV  line  @ 
RM  389.6 

Mile 

48,750.00 

1.7 

82,875 

(6) 

Chambers  & Tehuacana  Cr. 
crossing 

Mile 

48,750.00 

1.3 

63,375 

Relocate  H-frame  line 

Mile 

20,000.00 

6.9 

138,000 

New  H-frame  line 

Mile 

15,000.00 

2.5 

37,5'X 

T.P.&L.  7.2  KV  line  @ 
Hwy.  287 

Mi  le 

2,500.00 

3.1 

7,7^'0 

Subtotal  - electric  lines 

* 

'S08,lo'-' 

Subtotal  - utilities  7.>574,66G 
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TABLE  ^6  (ConVd) 

DETAILED  ESTIMTE  OF  FIRST  COST 
TEIIIIESSEE  COI.OI.'Y  RESERVCIf;  MULTIPLE  PURPOSE 
TPIUITY  RIVER 


Unit 


I tetri 

Unit 

cost 

Quant,  t”’ 

Cost 

c.  Other  items 

(I)  Project  dam  - T,P  & L 

plant  © Trinidad 
Riprap 

C/i. 

6.00 

80c 

4,60C' 

Bedding 

C.Y. 

300 

1,350 

Slope  prepara*  Lon 

Sta. 

85.00 

8 

680 

Subtotal  - dim  rro’ecticn 

(2)  Trinidad  cewa.ge  jL'\.  t 

protection 
Levee  embaritment 

C.Y, 

0.50 

16,000 

8,000 

Pi prap 

C.Y. 

6.00 

ro 
0 0 

13^600 

Bedding 

C.Y. 

4.5c 

3,600 

Pumping  facilities 

L.3. 

10,00Ci 

Subtotal  - sewage  tiin 

t-  protection 

35t^ 

(j)  Trinidad  water  filtration 

plant  protection 
Levee  embanicment 

C .Y, 

O.'^O 

33,000 

16,500 

24"  CtiP 

L.F. 

6.50 

76 

494 

Flap  gate,  21" 

Each 

LaO.OO 

1 

150 

Metal  headwall,  2l" 

Each 

33,00 

1 

38 

Pi prap 

C.Y. 

6,00 

2,500 

15,000 

Bedding 

C.Y. 

4.50 

600 

3,600 

Suhtotai  water  filrrat 

ion  plant 

protection 

35,78? 

Subtotal  - other  i*ems 

78,012 

Subtotal  - relocations 

21,825,831 

Contingencies  25^5 

5,457,169 

Total  - relocations 

27,283,000 

(03. C)  Reservoir  - clearing 

Act''' 

75.00 

6,200 

465,675 

Con'' Lngencies , 2p'^  + 

116.325 

Total  - reservoir 

582,000 

(C4.0)  Dams 

a.  Earth  embankrr.ent 

) n version  and  care  of  water 

l.S. 

30,000 

(2)  Clearing  and  grubbing 

Acre 

250,00 

CJ 

53,750 

(3)  Excavation,  stripping 

C .Y  . 

0.25 

161,000 

40,250 

(1)  Excavation,  borrow 

C.Y  . 

0.26 

3,080,00c 

800,800 

(5)  Compacted  fill 

C.Y. 

0.07 

10,091.000 

706,37c 

(6)  Overhaul 

C.Y, 

0.05 

6,000,000 

300,000 

(7)  Drainage  blanket 

C.Y. 

3.50 

580,700 

2,632,450 

(8)  Riprap 

C.Y. 

6.00 

316,350 

1,898,100 

TAEIE  U6  (Cont''i) 

Ln.MIxD  ESTIMATE  OF  FLFST  COST 

te:::ies2ee  fesefvcir  mot-Tifie  pijppofe 

TEiniTY  RIVEP 

Unit 


Ii-ern 

Unit 

CCST“ 

Cuar.t;'  / 

C :;ut 

(9)  Be'iiing 

C Y. 

3.  so 

118.630 

‘^15,-05 

(10)  Flexitle  te^e 

C.Y. 

U , RCv 

, 100 

(n)  Aggregate 

C.Y. 

6.  -0 

56.' 

(12)  Asphalt  ireat.Tier.t 

Gal. 

0.20 

30  ,CiOO 

fc,0C'O 

(13)  Timer  guard  posts 

Each 

9. CO 

0,090 

10,450 

(i^)  Slope  protection,  t riirg 

Acre 

900.00 

KO 

50,000 

(19)  Relief  well  and  paved 

ditch 

L.S. 

5 3c , 000 

(16)  Ecwnstream  riprap  on 

Tehuacana,  Richland  Cr., 

& Cedar  Cr.  d&xs 

C.Y  . 

6.CC 

165,710 

1,114,26c 

(17)  Downstream  toddir.g  on 

Tehuacana,  Richland  Cr. 

& Cedar  Cr.  dams  C.Y. 

Subtotal  - earth  cxtankment 

3.50 

65,6Lo 

24  3,74c 
3,27^,03? 

b.  Concrete  dam  and  snillway 
Tl)  Care  of  vater  during 

construction 

L.S. 

20.COC 

(2)  Clearing 

Acre 

179 -’X 

3 

i ,400 

(3)  Excavation,  common 

r.Y. 

0.29 

6o6,X'C 

I""' 1,200 

(h)  Excavation,  shale 

C.Y. 

0.60 

ih8,'*o<9 

69,040 

(9)  Structural  backfill 

C.Y  . 

i.eo 

95,000 

95,  oo- 

(6)  Drilling  and  frouting 

anchor  holes 

L.F. 

2.25 

10,250 

73,003 

(V)  Drilling  drain  holes 

L.F. 

2.00 

11,270 

2:  ,540 

(t ) Line  drilling 

S.F. 

1.90 

55,C-CO 

52,500 

(9)  Asphalt  shale  treatment 

S.Y  • 

0.79 

4,h90 

3,413 

(10)  Concrete,  weir 

C .Y. 

22.00 

163,82c 

3,6*  4,040 

(11)  Concrete,  non -over.'] ow 

C.Y. 

29.00 

63, 3^*0 

1,583.300 

(12)  Concrete,  pier 

C.Y. 

27.0*2 

1U,892 

402,030 

(13)  Concrete,  slab 

C.Y. 

20.00 

17,  ^'10 

34Ci,2O0 

( L^)  Concrete,  wall 

C.Y. 

35.00 

9, '*20 

329. 7CO 

(19)  Concrete,  bridge  deck 

C.Y. 

6C.CK^ 

160 

9,600 

(16)  Cement 

Ebl . 

5.00 

335.800 

1.679  :oo 

(l7)  Steel,  reinforcing 

Lb. 

0.13 

8,510,000 

1,106,30: 

(18)  Steel,  structural 

Lb. 

0.30 

162,000 

48,600 

(19)  Pipe  railing,  alrniiium 

Lb. 

1.90 

8,100 

12 ,6?)0 

(20)  Pipe  railing  bridge, 

altmin'um 

Lb. 

1.90 

10,800 

l6,2CO 

(cl)  Metals,  i.ii seel lar, ecus 

Lb. 

O.hO 

18,300 

t , jc:C 

(21)  Ladders,  gratings,  and 

grills 

Lb. 

0.79 

1L,700 

11. .025 

Vl-iCJ. 
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TABLE  ^‘6  ,Ccnt  d} 

DEl.MLED  ESTIi.'.iE  OF  FIRST  COST 
TELLEGSEE  CGLOKi’  RESERVOIR  ITJLTIPI.E  PLPF3SE 
TRIIjlTT  RIVER 


Uni  t 


I ten 

Uni  t 

cost 

Quanti ty 

Cost 

(S'*  WalFviays 

l.b  , 

0.50 

9,600 

A,300 

iSL)  Uaieiotop,  copper 

Lb 

1.75 

2,330 

4,078 

(G5)  Water  gages,  tile 

L,F 

14.00 

100 

l,4CO 

(261  Taintcr  £a*cs 

L>s. 

0.26 

1,096,000 

2&*,9oO 

(.27)  Tainter  gate  holots. 

chaft.s,  & hanger? 

l.b . 

1.00 

253,000 

253.000 

(28)  Trunnion  ' c.horages  ard 

seals 

Lb 

0.26 

326,000 

84,76C' 

(29)  Sluice  gates  5c  opera.tir.g 

equipment 

Each 

5,700.00 

8 

4>,6c00 

(36')  Trash  racks  and  guides 

Lb 

0.30 

15,^00 

4,620 

(31)  Emergency  bulk.heade 

Lb. 

0.30 

42,600 

12,780 

(32)  Precast  bridge  girders 

Eacn 

528.00 

33 

17,424 

(33)  Crane 

Each 

85,000.00 

i 

85,00c 

(3^)  Electrical  facilities 

L S 

15,000 

(33)  Standby  pcvr-r  unit 

Each 

y .000.00 

1 

7,000 

( 38 ) P i pr  ap 

C,f. 

6.00 

8.530 

51,180 

( 37)  Bedding 

C Y. 

i'.50 

3,630 

16,560 

( 38)  Channel  excavation 

C.Y  . 

0.26 

10,070,000 

2,618,200 

(39)  12"  drain  holes,  plastic- 

pipe,  filter 

I ,F. 

16,700 

S’.btotal  • conci-. 

13,131.633 

.lavigation  dan  no,  U 

nr^Care  of  water 

L.S. 

25,OCO 

<2)  Clearing 

Acre 

200.00 

22 

4,400 

(3)  Excavation,  c mmon 

C.Y. 

0.60 

39^,000 

236,400 

(^)  Stripping  for  dike 

C.Y. 

2.00 

14 , 500 

29,000 

(5)  Fill  (inci.  Str  , iackfiil) 

C.Y, 

0.35 

2,000 

700 

(6)  Embankment , dike 

C.Y. 

0.25 

122,000 

30,900 

(7)  Piling,  tie  a tod 

1 F, 

3-25 

26,200 

85.150 

(C)  Piling,  timber,  untrcate.i 

L.F. 

2.85 

5.000 

14,250 

(S^)  Pipe.  6"V.C,,  perforated 

L.F. 

2.00 

1,080 

2,160 

il'l)  T'l  linn, , steel  sheet,  MI-31 

S F 

3 -CO 

5,600 

16,800 

!ll)  Piling,  stcf-l  sheet,  iLI-PP 

S F 

2.85 

5.200 

14,620 

(!''■)  Riprap,  concrei^  i lock 

C Y 

30.00 

5,04o 

151,200 

(13)  Otavel,  filter  ciai.ke:. 

C ,Y 

5.50 

7,760 

42,680 

( iL)  Concrete,  apron 

C.Y  . 

22.00 

2,730 

60,060 

(15)  Concrete  snill-„'ay  sill 

C Y . 

22.00 

30,000 

66c, oco 

(16)  Concrete,  2"  s' a’.i  l i ;:er 

C Y. 

26.00 

POO 

5,200 

(17)  Concrete,  valli 

C Y. 

26  00 

500 

13,000 

(18/  Concrete,  6"  paving 

C Y. 

20.00 

11,900 

2 36,OjO 

(19)  Cement 

Bbl. 

5.00 

63,000 

315,000 

VI-  ,, 
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TABLE  46  (Cont'd) 

DETAILED  ESTIMATE  OF  FIRST  COST 
TENNESSEE  COLOOT  RESERVOIR  MULTIPLE  PURPOSE 
TRINITY  RIVER 


Unit 


Item 

Unit 

cost 

Quantity 

Cost 

(20)  Steel,  reinforcing 

Lb. 

0.13 

1,297,000 

168,610 

Subtotal  - navigation 

dam  No. 

11 

2,112,930 

Subtotal  - dams 

23,523,398 

Contingencies,  25^  + 

5,880,602 

Total  - dams 

29,40L,000 

(05.0)  Locks 

. Lock  No.  lOB 

Tl)  Cofferdam 

C.Y. 

0.25 

64,400 

16,100 

(2)  Clearing 

Acre 

300.00 

10 

3,000 

(3)  Excavation,  common 

C.Y. 

0.50 

210,200 

105,100 

(4)  Fill  (incl.  esplanade) 

C.Y. 

0.35 

191,800 

67,130 

(5)  Fill,  cell\ilar  guidewall 

cells 

C.Y. 

0.35 

3,070 

1,075 

(6)  Timber,  Y.P.,  creosoted 

MFBM 

600.00 

45.6 

27,360 

(7)  Piling,  steel  H,  l4  BP -73 

L.F. 

8.00 

27,500 

220,000 

(8)  Piling,  steel  sheet 

S.F. 

3.00 

90,460 

271,380 

(9)  Riprap,  concrete  block 

C.Y. 

30.00 

5,769 

173,670 

(10)  Filter  blanket 

C.Y. 

5.50 

2,260 

12,430 

(11)  Concrete,  vails  and  floor 

C.Y. 

20.00 

1,372 

27,440 

(12)  Concrete,  vails 

C.Y. 

28.00 

58,300 

1,632,400 

(13)  Concrete,  floors  aind  sills 

C.Y. 

22.00 

64,800 

1,425,600 

(l4)  Concrete,  cellular  guide- 

vall 

C.Y. 

45.00 

8,100 

364,500 

(15)  Cement 

Bbl. 

5.00 

198,515 

992,575 

(16)  Steel,  str.,  vaJLl  armor 

Lb. 

0.20 

459, l4o 

91,828 

(17)  Steel,  str.,  miter  gates 

Lb. 

0.45 

1,080,000 

486,000 

(18)  Upper  gate  guards 

L.S. 

250,000 

(19)  Steel,  str.,  tainter  valves 

Lb. 

0.45 

73,230 

32,954 

(20)  Steel,  str.,  miscellaneous 

Lb. 

0.22 

314,000 

69,080 

(21)  Steel,  reinforcing 

Lb. 

0.13 

82,300 

10,699 

(22)  Steel,  reinforcing 

Lb. 

0.15 

18,206,000 

2,730,900 

(23)  Steel,  corosion  resistant 

Lb. 

0.80 

6,850 

5,480 

(24)  Steel,  str.,  chromiim 

Lb. 

0.80 

4,940 

3,952 

(25)  Forgings,  steel,  carbon 

Lb. 

0.80 

197,000 

157,600 

(26)  Forgings,  steel,  alloy 

Lb. 

0.80 

5,110 

4,088 

(27)  Castings,  steel,  grade  "O" 

Lb. 

0.60 

19,200 

11,520 

(28)  Castings,  steel,  grade  1, 

2 & 3 

Lb. 

0.60 

4o,6lO 

24,366 

(29)  Castings,  steel,  alloy 

Lb. 

0.60 

6,570 

3,942 

(30)  Castings,  iron 

Lb. 

0.60 

5,970 

3,582 

(31)  Bronze  and  brass 

Lb. 

2.50 

2,230 

5,575 
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TABLE  46  (Cont’d) 

DETAILED  ESTIMATE  OF  FIEST  COST 
TENNESSEE  COLONY  RESERVOIR  MULTIPLE  PURPOSE 
TOINITY  RIVER 


Item 

Unit 

Unit 

cost 

Quantity 

Cost 

(32)  Metals,  miscellaneous. 

non-ferrous 

Lb. 

0.80 

2,070 

1,656 

(32)  Conduit,  fibre,  3"  D 

L.F. 

l.SO 

9,600 

l4JwOO 

(34)  Conduit,  metal,  1"  D 

L.F. 

0.85 

150 

128 

(35)  Conduit,  metal,  3"  D 

L.F. 

3.75 

155 

561 

(36)  Electrical  facilities 

L.S. 

120,000 

(37)  Pipe  railing,  steel 

L.F. 

1.00 

5,800 

23,200 

(38)  Floor  plating,  steel 

S.F. 

5.00 

90 

450 

(39)  Floor  grating,  steel 

S.F. 

4.65 

8,810 

40,967 

(4o)  Rubber  seals,  moulded 

Lb. 

2.50 

1,100 

2,750 

(4l)  Gages,  tile 

L.F. 

14.00 

148 

2,072 

(42)  Operating  machines. 

miter  gates 

Each 

27,500.00 

4 

110,000 

(43)  Valves,  double  4 -way 

Each 

900.00 

C. 

1,800 

(44)  Operating  machine. 

tainter  valve 

Each 

17,500.00 

h 

70,000 

(45)  Valve,  control,  3-wsy 

Each 

700.00 

4 

2,800 

(46)  Valve,  automatic,  3 -'way 

Each 

500.00 

4 

2,000 

(47)  Oil  piping  system 

L.S. 

90,000 

(48)  Field  office 

L.S. 

5,000 

(49)  Central  control  structure 

L.S. 

36,000 

(50)  Stop  logs 

L.S. 

150,000 

(51)  Care  of  water  during 

construction 

L.S. 

250,000 

(52)  Derrick,  stiff  leg 

L.S. 

37,500 

(53)  Bascule  bridge 

L.S. 

1.0,000 

(54)  Piling,  steel  sheet 

S.F. 

4.00 

27,600 

111,200 

Subtotal.  - lock  No.  lOB 

10,423,830 

b.  Lock  No.  11 

(1)  Cofferdam 

C.Y. 

0.25 

132,000 

33,000 

(2)  Clearing 

Acre 

200.00 

10 

2,000 

p)  Excavation,  common 

C.Y. 

0.50 

698,100 

349,050 

(4)  Fill  (incl.  esplanade) 

C.Y. 

0.35 

213,700 

74,795 

(5)  Fill  cellular  guidewall 

cells 

C.Y. 

0.35 

7,450 

2,608 

(6)  Timber,  Y.P,  creosoted 

MFBM 

600.00 

29 

17,400 

(7)  Piling,  steel-I[,(l4BP-73) 

L.F. 

8.00 

29,110 

232,880 

(8)  Piling,  steel  sheet 

S.F. 

3.00 

89,660 

268,980 

(9)  Riprap,  concrete  block 

C.Y. 

30.00 

14,780 

443,400 

(10)  Filter  blanket 

C.Y. 

5.50 

5,960 

32,780 

(11)  Concrete,  wadis 

C.Y, 

28.00 

55,500 

1,554,000 

(12)  Concrete,  floors  and  sills 

C.Y. 

22.00 

63,000 

1,386,000 
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TAELE  46  (Cont'd) 

DETAILED  ESTII-IATE  OF  FIRCT  COOT 
TENNESSEE  COLONY  RESERVOIR  I.ULTIPLE  F'JRFOSE 
TRINITY  RIVER 


Unit 


Quantitj 


(13)  Concrete,  cellular 


guidewall 

C.Y. 

35-00 

8,600 

301,000 

(l4)  Cement 

Bbl. 

5.00 

189,600 

948,000 

(15)  Steel,  str.,  wall  armor 

Lb. 

0.20 

339,500 

67,900 

(16)  Steel,  str.,  miter  gates 

(17)  Steel,  str.,  tainter 

Lb. 

0.45 

432,000 

194,400 

values 

Lb. 

0.45 

73,230 

32,954 

(18)  Steel,  str.,  miscellaneous 

Lb. 

0.22 

366,100 

80, 542 

(19)  Steel,  reinforcing 

Lb. 

0.15 

17,622,000 

2,643,300 

(20)  Steel,  corrosion  resistant 

Lb. 

0.80 

6,850 

5,480 

(21)  Steel,  str.,  chromium 

Lb. 

0.80 

4,940 

3,952 

(22)  Forgings,  steel,  carbon 

Lb. 

0.80 

96,500 

77,200 

(23)  Forgings,  steel,  alloy 

Lb. 

0.80 

5,110 

4,088 

(24)  Castings,  steel,  grade  "0" 

(25)  Castings,  steel,  grades  1, 

Lb. 

0.60 

19,200 

11,520 

2,  & 3 

Lb. 

0.60 

4o,6lO 

24,366 

(26)  Castings,  steel,  alloy 

Lb. 

0.60 

6,570 

3,942 

f27)  Castings,  iron 

Lb. 

0.60 

5,970 

3,582 

(28)  Bronze  and  brass 

(29)  Metal,  miscellaneous. 

Lb. 

2.50 

2,230 

5,575 

non-ferrous 

Lb. 

0.80 

2,070 

1,656 

(30)  Conduit,  fibre,  3"  D 

L.F. 

1.50 

9,600 

l4,400 

(31)  Conduit,  metal,  1"  D 

L.F. 

0.85 

150 

128 

(32)  Conduit,  metal,  3"  D 

(33)  Electrical  facilities 

L.F. 

L.S. 

3.75 

155 

581 

120,000 

(34)  Pipe  railing,  steel 

L.F. 

4.00 

5,700 

22,800 

(35)  Floor  plating,  steel 

S.F. 

5.00 

90 

450 

(36)  Floor  grating,  steel 

S.F. 

4.65 

8,810 

40,967 

(37)  Rubber  seals,  moulded 

Lb. 

2.50 

1,100 

2,750 

(38)  Gages,  tile 

(39)  Operating  machines,  miter 

L.F. 

14.00 

69 

966 

gates 

Each 

27,500.00 

4 

110,000 

(40)  Valve,  double,  4- way 

(41)  Operating  machine,  tainter 

Each 

900.00 

2 

1,800 

valve 

Each 

17,500.00 

4 

70,000 

(42)  Valve,  control,  3-way 

Each 

700.00 

4 

2,800 

(43)  Valve,  automatic,  3- way 

(44)  Oil  piping  system 

(45)  Field  office 

(46)  Central  control  structure 

(47)  Stop  logs 

(48)  Care  of  water  during 

construction 

Subtotal  - lock  No.  11 

Each 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

500.00 

4 

2,000 

90.000 
5,000 

36.000 

45.000 

150,000 

9,521,992 

19,945,822 

4,986.178 

24,932,000 


Subtotal  - locks 
Contingencies,  25^  + 
Total  - locks 
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Item 

Cnit 

Unit 

cost 

Cuentity 

Cost 

(g8„o; 

1 Access  roads 

(1) 

Access  road  to  r-.ain  dam 

T r* 

112,000 

(2)  Access  road  to  lock  I!u-  2i 

I.  ,s. 

163,000 

Subtotal  - access  roads 

275,000 

Contingencies',  ''r  + 

69,000 

Total  - access  i-'ads 

3!,  A,  000 

foq.o] 

1 Channc 1 

(1) 

Clearing  and  grubbim.;. 

pool  10- B 

Acre 

350.00 

6C7 

310,450 

(2) 

Clearing  and  grubbing. 

pool  11 

Ac  rr 

200.00 

330 

66,000 

(3) 

Clearing  sp<jil  area, 

pool  10- B 

Acre 

0 

0 

6 

2,23'+ 

446,800 

Clearing  spoil  area. 

pool  11 

Ac  re 

100.00 

3II; 

34,400 

(5) 

Excavation,  coimrion, 

pool  10- B 

C.Y 

0.27 

18,017,300 

4,8(9^671 

(6) 

Excavation,  common, 

pool  11 

t\Y, 

0.30 

32'+, 900 

2,500,470 

(7) 

Fiver  diversion  daius, 

pool  11 

L,S. 

64,500 

Subtotal  - channel 

0,287,291 

Contingencies,  25/o  + 

2.071,70 ' 

Total  - channel 

10,359,000 

(19»0)  BulldingJ,  firounds,  and  utilities 
(l)  Maintenance  i'aciltloc  (2 


main  dair. 

T f • 
i.'  . v>  « 

100,000 

(2)  Water  supply 

T 

L .o« 

30,000 

(3)  Power  line  and  substation 

(4)  Visitors  overlook 

I.S. 

25,000 

facilties 

L.S. 

28,000 

(5)  Facilties  @ lock  103 

I.,G, 

127,600 

(6)  Facilties  @ lock  li 

L.S, 

127,600 

Subtotal  - buildings 

438,200 

Contingencies,  258  + 

109,800 

Total  - buildings,  grounds,  and  utilities 

548,000 

f20  0)  Porranent  operating  cquir„ 

xnt 

( 1 ) Had io- tele j -hone  equ  1 pr.cnt 

L.S 

5,000 

(2)  Boats 

(3)  Miscellaneous  iurniturc 

I ,S, 

9,200 

and  equipment 

L.S. 

23,800 
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TABI£  ^6  (Cont’d) 

D3TA1LED  E3TIMAT2  OF  FIRST  COST 
TEUrreSSEE  CCLCUY  RESERVOIR  MULTIPLE  PURPOSE 
TRINITY  F.IVER 


U:ilt 

Item  Unit  cost Quantity  Cost 


(4)  Stream  gages  L.S  $ 21,000 

(5)  Evaporation  and  rain  gages  L.S.  2,000 

(6)  Sedimentation  and  degrada- 

tion ranges  L.S..  95^000 

(7)  Equipment  @ lock  lOIi  L.S,  35,900 

(6)  Equipment  @ lock  11  I..S.  35,900 

(9)  Heavy  duty  equiprsent  I S.  35>250 

(10)  River  observation  system  L.S.  13^330 

Subtotal  - permanent  operating  equipment  276, 3o0 

Contingencies,  + ^>620 

Total  - permanent  operating  equipment  345>000 

(30.0)  Engineering  and  design  3,430,000 


(31.0)  Supervision  and  admi nlstration  5 » 430 , 000 


U.  G.  Coast  Guard  - aids  to  navigation  294,000 


Subtotal  - estimated  first  cost  - aunt  and  reservoir  $12^,0q3 ,000 


B.  DETAILED  ESTIMATE  OF  FIRST  COST  - RECREATION 

( 01 , 0)  Lands  and  damages 

(1)  Fee  simple  lands  Acre 

(2)  Severance  damage  L,S, 

( 3 ) Improvement  s L.S. 

Subtotal 

Contingencies  2R;o  + 

(1)  Acquisition  expense 

Total  - lands  and  damages 


1,907  $243,050 

27,150 

70.000 
340, 200 

64,800 

26.000 
451,60c 


(03  0)  Re  sc  rvo 1 r cl ea  ring  Acre 

Cont  ingf.ncies,  2o'f>  ^ 

Total  - reservoir  clearing 


75.00  20,000  1,500,000 

^75,000 

1,875,000 


(08.0)  Access  road  Mile 

Contingencies,  2y^  + 

Total  - access  roads 


11  345,000 

86,000 
431,000 


(l4  0)  Faci 1 It ios 

(1)  Gravel  roads 

(2)  Paved  roads 

(3)  Parking  areas 

(4)  Boat  launching  ramps 


1,717,000 

859.000 

613.000 

123.000 
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156.  GENERAL.-  The  Iccai  zi^/s:.  pr . .-  1 ■.  p;  • - • ■ p.  p -.r.is 

report  are  designed  tc  suppler:*'-.' ’ s>^r,  pe-&‘-  1 '.  . •-■t.  -.'1'  ■* '.e 

existing  and  authorized  Ioca_  flv ' pr.-'.s':'.  .ir'-.i  • . • o-  pr  .^iS'^s 

are  the  existing  Fori  Worth  ann  ‘i-  hi.'oovB.-  ■a.'.'’.  ' • e.;-:  oig 

Fossil  channel  irnprov-eirenh  ann  ?•:!■•  . • * t --a  ■*••  ?orK- 

and  the  Liberty  levee  project 


157.  WEST  PORK The  p.a-'  .;'pr'  :r 

of  the  Trinity  River  consi.-.t'  w.*'  a ■'..'ipi*-  p.rpz--  ••er.t*'.  ar.o  :lo;cu&y 
for  navigation  and  flo-cc  ''.mro;  f:  >’  .r  ;0...  * •.;  Vps-  -'.rk  ,.n  t.ne 

Dallas  Flood’jay  upstrear  . a c'u  ’a<  ■ .1  a‘  t end  ■'*  * pt 

existing  Fort  Worth  Flocavay-  ~h~  -.a  iga*. ;.r  r-a''!'-. s 't'  .T'Ui*.iple- 
purpose  channel  are  presentet  ir.  • - •'r.  •.  pa.*'  *'  •A  : spp-nai.v,  Tr.e 
flood  control  features  of  ■'.'e  k-ist  J r.-'  r.r  : * ■ ■ • 1 •'•n  : il'v-ing 

items : 

(a)  Sufficient  .-eacigarerp  and  en '.sr 1 th^  .’est  '^crk 
channel  to  provide  vlthtn-csrk  capa  .:'./  o:  a'  ..-a  * '.j..'-'.  feet  per 

second  in  this  reach  of  the  rj"'-n. 


(b)  The  en'.arger‘'-r.'  e.nd  : ■ati",im:en'  '.c  ,ol  a^'.-^t  ic„7''* 

miles  of  tributary  channels  t.nr-;gh  l-’e*-'-'  area" 

(c)  The  construe  t : ■.tn  of  a pa.'a  1-  ---e  : ttr'ugh  tr.e  lov* 

areas  consisting  cf  about  3^-^  oiles  of  • a.. '.no  ■ >-th.  >-a'’k  0.  ^ 

miles  of  new  levee  and  tre  rehahil , :attcr’  ef  1 ''ile;  •,*  •■-ist.r  lp-.'*^e 
on  the  right  bank  of  the  propus^'d  en-arget  n-’t  r*a  .-.'.s.tne l of  the 

West  Fork  and  tributary  c'':an''.f.  Is  T*  e flo-vdvs  , .31  t'e  .-le : * '-  "-k 

be  a dedicated  fl'r-odway  maint3i.''ed  free  ;>f  f-r  r -.a  • a:..-.  w-..,ia  .'ary 

in  width  from  1,000  feet  to  l./TOr-  :ee‘  -rr-e:'  .-i : r •'  'nee*^  It 

would  have  sufficient  capacity  o:  on'eir*  t.  ■ anna.- 1 v' ' : ‘'•c  vm  ..n 

varies  from  about  9y,0'00  cuf>i  : per  s--.  nn  e'  ' ah:j. 

160,000  cubic  feet  per  scco.nu  at  • h-  ■> 't.'  -h  . • •:  • -oulu 

be  constructed  with  1 on  2 '■  .-.L-de  , -p-- : . ■ a . • v-  -..it'-  and 

have  U feet  of  freeboard  ano-.e  vir  o-  .a;v-  -"a  • ' -nr:a  c 


(d)  The  provis’C'r.  •;  apt-  : t^'^a  *r 
consisting  of  permanent  sump  sr*a"  ! p: 
of  9>900  acre-feet  bslov  th^  darap’--'  sta  '* 
locations  through  the  ieve**  , a 

with  excess  excavated  ms’er’a'  • ■'a:  ' a-  ? 


a:  a 
a ' 


rf.a.:  a 

■’a  ' t ' ■ r a. 

t > a ! 

: r a 


’ let 

■ apa- 
i.‘  d 


tv 


1 


f 


l4i 


r 


(e)  The  modification  of  1^4-  main  stem  emd  5 tributary  channel 
bridges  ajid  the  construction  of  one  nev  road  in  connection  with  the  proposed 
improvements  along  the  West  Fork. 

(f)  The  filling  of  eight  areas  outside  the  proposed  leveed  areas 
to  elevations  about  2 feet,  and  one  area  about  four  feet,  above  the  design 
water  s’orface  by  utilizing  the  excess  material  from  the  channel-excavation 
work. 

(g)  'The  acquisition  of  rights-of-way  consisting  of  about  8,430 
acres  of  land  in  fee  simple  for  the  construction  of  the  excavated  channels, 
levees,  floodvay,  and  perr,ianent  suiirc  areas.  The  proposed  plan  for  the 
West  Fork  is  shown  on  plates  43  and  44  and  the  detailed  profiles  are  shown 
on  plates  45  thro’igh  48. 

158.  COST  ESTIMATES.-  A sur-jimrjr  of  first  costs  £ind  annual  charges  for 
the  West  Fork  Floodway  project  is  sho’.'m  in  table  47.  The  detailed  cost 
estimate  for  the  West  Fork  Floodway  project  is  shown  in  table  48.  The 
estimate  shows  the  separation  of  Federal  and  non-Fsderal  costs  and  does 
not  include  the  flood  control  portion  of  the  multiple-purpose  channel. 

TABLE  47 

SUMMARl'  OF  FIRST  COST  AM)  ANMJAL.  CHARGES 
WEST  FORK  FLOOD  PROTECTION  PROJECT 
WEST  FORK  TRINITY  RIVER 


Item 


Cost 


First  cost 


1. 


2. 


3. 


Federal  first  cost 

Railroad  alterations  (none  on  diTCrsion  channels 
Levees,  sluices,  sumps,  and  diversion  channels 

a.  Levees 

b.  Sluices 

c . Sumps 

d.  Diversion  channels 
Engineering  and  design 
Supervision  and  adrru.nistration 

Total  estimated  Federal  first  cost  (l) 
Non-Federal  first  cost 
L^ids  and  damages 
Relocations  au'.d  alterations 
ETigineering  and  design 
Super'vision  and  adrunistration 
Total  estimated  non- Federal  first  cost 
0>jtal  estimated  first  cost  of  project 


$ 1,676,000 

732.000 

4.763.000 

2.596.000 

371.000 

581.000 
10, 719, '000 


6,570,000 
470, 000 

18.000 

32.000 
■7,'o§c,o6o 
17,809,000 
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TABLE  47  (CONT'D) 

SumAfri'  OF  FIRST  COST  ARD  AI®TUAI.  CHARGES 
WESl'  l-'ORK  FLOOD  PROTECTION  PROJEC’T’ 
WEST  FORK  TRINITY  RI'/ER 


Ai'HMiai  cnarges 


( Copxr.ructi'-.'.”  ycr'L  T- ■ y<  ar-:: ) (ICO  yr.  amortization) 

(2-7/d'^  I‘''ici.oral  ir.tereat  rate)  Non- Federal  interest  rate) 


1 . Federal  in-.-es ’.ne n t 

i"!  yederal  f it  st  ~.-o3 1 

b.  lO-tercot  di.-Lrin"  acr'C'.trncti 'n 

c.  To'cal  Fbfceial  1 rn''-:-st.7e^nt 

2.  Non- Fbaerai  iav'esnuent 

a"!  Non-Ffederai  first  cost 

b.  Interest  during  construction 

c.  Total  non-pTederaj.  investment 

3 . Federal  annual  charges 

a.  Interest  on  Federal  investment 

b.  AmortiLatioi).  charge 

c.  Operation  and  maintenance 
Total  Federal  annuar  charge 

4.  Non-FI’-ieral  ai..nual  criarges 

a.  Interest  or  non- Federal  investment 

b.  Amortisation,  charge 

c.  Op4;ration  ar.d  maintenance 

Total  no ’.-Ffeierai  annua.I  charges 
5*  Total  estioaten  annual  charges 


$10,719,000 
ol6, 300 
11,335,300 

7,090,000 

423,400 

7,515,400 

325.900 
20, 300 

346,200 

225,500 

12,400 
224, 000 

461.900 
808,100 


(1)  $70,000  preautn-crinat;  un  cost  excluded. 

Prices  arc  a:>  oi  ."afuary  1962. 
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TABLE  U8 

DETAILED  ESTIMATE  OF  FIRST  COST 
WEST  FORK  FLOOD  PROTECTION  PROJECT 
WEST  FORK  TRINITY  RI'/ER 


Unit 


Item 

.•Lhit: 

cost 

Quantity  : 

Cost 

FEDERAL  FIRST  COST 

02.0  Railroad  alterations  (None  on 
(11.0}  Levees,  sluices,  sumps  and 

diversion  channels ) 
diversion  cheinnels 

a.  Levees 

(l)  Clearing  main  stem  berms 

Acre 

$ 100.00 

3,500 

$ 350,000 

(2)  Clearing  &,  grubbing 

Acre 

150.00 

525 

78,750 

(3)  Excavation,  stripping 

C.Y. 

0.25 

734,000 

183,500 

(k)  Compacted  fill 

C.Y. 

0.07 

7,i4o,ooo 

499,800 

(5)  Slope  protection- 
subtotal  - levees 

Acre 

500.00 

457 

228,500 

i,3»^;5To 

b.  Sluices 

(l)  Care  of  water 

L.S. 

20,000 

(2)  Excavation,  structural 

C.Y. 

1.50 

68,000 

102,000 

(3)  Excavation,  discharge 

channels 

C.Y. 

0.30 

495,000 

148,500 

(4)  Struct iiral  backfill 

C.Y. 

0.50 

62,000 

31,000 

(5}  Concrete  (incl.  cement) 

C.Y. 

50.00 

2,950 

147,500 

(6)  Steel,  reinforcing 

Lb. 

0.13 

295,000 

38,350 

(7)  Flap  gates  - 4'x4' 

Ea. 

800.00 

3 

2,400 

(8)  Flap  gates  - 5'x5' 

Ea. 

1,250.00 

3 

3,750 

(9)  Flap  gates  - o'x6' 

Ea. 

1,800.00 

7 

12,600 

(10)  Sluice  gates,  shafts,  & 

stands  - 4'xU' 

Ea. 

1,600.00 

6 

9,600 

(11)  Sluice  gates,  shafts,  & 

stands  - 5'x5' 

Ea. 

2,500.00 

6 

15,000 

(12)  Sluice  gates,  shafts,  & 

stands  - 6'  x6' 

Ea. 

3,600.00 

l4 

50,400 

(13)  Miscellaneous  metals 

Lb. 

0.4o 

5,330 

2,132 

(l4 ) Riprap 

C.Y. 

6.00 

290 

1,740 

(15)  Bedding 

Subtotal  - sluices 

C.Y. 

5.00 

120 

600 

— ^857375 

c . Sumps 

( 1 } Care  of  water 

L.S. 

15,000 

(2 ) Clearing 

Acre 

100.00 

453 

45,500 

(3)  Excavation,  common 
Subtotal  - Sumps 

C.Y. 

0.25 

15,000,000 

3,750,000 

3,810,300 

d.  Diversion  channels 

(1)  Care  of  water 

L.S. 

15,000 

(2)  Clearing 

Acre 

100.00 

1,185 

118, 500 

(3)  Excavation,  common 

C.Y. 

0.25 

4,315,000 

1,078,750 

(4)  Excavation,  shale 

C.Y. 

0.75 

1,080,000 

810,000 

(5)  Slope  protection 

Subtotal  - diversion  channe 

Acre 

Is 

500.00 

110 

55,000 

2,077,250 

VI-175 


V 
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DETAILED  ESTIMATE  OF  FIRST  COST 
'-TEST  FORK  FLOOD  PROTECTION  PRQIECT 
■/ffiST  fork  TRINITK  RIl'ER 


Cnit;  cost  ; Quantity 


Sottcsal  - icv'-'.-j,  .liuces.  scr:.p£  Eknd  diveroio:; 
channe-l. 


Oor.tiagenoies  :y\  - 

Tot'V.  - cevee.,  • ]■.:  •££,  oonps  on^  di'/crsion 
chann»?l';. 


(30.0)  ^:r,; 


’ • cc'un"  an 


(31.  ';)  r;  .y , -j' .• 

T'--tall~-  L^a•.^  ~TTiv.  cost  (l) 

No'.>  Feric.  al  i i ^ 
a,  TaHcF  ario  ~ v-rare r." 


; i*c.c  s 

\r- 

r-.^  ■ 0«^  •..« 

- • 9 - 

SrVDt:. 

■^.3  j 

- lari.io 

) ACT- 

3lt 

. "*.1  t-.'ip?: 

6,430 


To'saj.  " Tarccto  ar.vl  da-nagaa 
bo  Ralo .at.iona  a.n-.i  alterati-'na 
X"-l  J ;Br.l  '.geo  ar.L  vcii/’.f.  ” 

rxsr-^ncvctic  S.  cud  Ell^ot- 


C-'jr.tlr.ga-.cjas, 


Tcoa.!  - sp iocatior::-  ana  >3 i7.a.rations 
Co  £ag.lnec-r.L'4C  Bsui  des^l'cc 
d.  Sup?'  1-^7  ’,i ; ioiT^ix  ~ao^~L tr  e.t  :.or: 

first  cost 

3.  Total  est-^tet/cd  first  cast  of  project 


(1)  $'7C,OGO  prcai.  tU'.r.' satio'i  lioct  exclorledo 
Prices  arc  a."  •lanuscy  1060 

VI- 


$7,813,672 

l,9t3,32S 


9,767,000 

57 COO 


^'•9  i ~ y ? 


3,119,000 

i,2Sl,>00 

"?,40C,000 

17c’.  000 


fievier  Rl.  tr.  Mid-Jay  Ra. 

Mii^. 

25, 'OX).  00 

0.5 

12,500 

H'i.r5t  Sc.-,rAge  rlar:t  Rc.^ 
bridge 

T q ^ 

175.00 

250 

^3,790 

Trarffiic  1 - f a v 1 ■ Pd  • , r r i Ige 

X-  » F I 

175-00 

30c 

52,500 

S aipbe  1 Pc  e r-. : h j oi-l  dgc 

I.P. 

175.00 

500 

87,500 

oef  furcc’-.  Av;  . ; nriag,-. 
Utuiutics 

!•«  F. 

250.00 

700 

175,000 

"oct  ■•'ertu  "c-jag'  flan''. 
F rotf.ct’.  on 

L - C . 

u O'"*'", 

ouctotal  . reio-catuc.is  ar 

\d  al 

toratlons 

37-,2t0 

93,790 
47c,  ooc' 
18, 00c 
3^Q>:-oo 
7,090,000 
$17,809,000 
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TPfINITY  mvCR  AND  TRIBUTANIES.  TEXAS 

WEST  FORK 
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detailed  profiles 
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l6o.  C'0i3T  Eo'riMA,TS.-  A summar:,'-  of  first  cost  and  annual  charges 
for  the  Ehii  Fork  Local  Protection  project  is  shown  in  table  49.  The 
detailed  estirrAte  for  the  Pork  Local  Protection  project  is  shown 
in  table  5C.  The  estiniate  shows  the  separation  of  Federal  and  non- 
Federeul  costs.  Hie  cost  of  constructing  the  main  item  channel  of  the 
Elm  Fork  from  Lewisi’llle  Dam  downstream  and  on  Denton  Greek  from  Grape- 
vine dcvnstreani  is  a FedersLi  cost  since  it  is  essential  for  tne  proper 
functioning  of  these  two  reservoirs. 

TABLE  49 

SUI^iMAPY  OF  FIRST  COST  A'©  AiTNUAJ.  'IHARGES 
?n.M  FORK  FLOOD  PROTECT'IOK  PROJECT 
ELM  FORK  TRINITf  RIVER 


Item 


: Cost 


Fhrst  cost 


1 . Federal  first  cost 
Larids  and  damages 
Relocations  and  alterations 
Main  channel 

levees,  sluices,  sui/ips,  and  diversion  channels 

a.  Le-/ees 

b.  Sluice? 

d.  Diversion  cha.ur;els 
Engineering  and  design 
Supervision  and  administration 
Total  es'clmatea  }>V;deral  first  cost  (l) 


600.000 

536. 000 

3.163.000 

1.332.000 

885.000 

2.416.000 

1.317.000 

367.000 

375.000 

11,191,000 


2 . Non-Federai  first  cost 
LanoZ'l^id  <^.an!fc,ges 
Relocations  and  alterations 
Engineering  and  design 
Supervision  and  administration 
Total-  estimated  non-FtederaJ  first  cost 


3.203.000 

2.211.000 
84,000 

134,000 

5,63270<^ 


Total  est.ii).ate<i  first  cost 


of  project 


16,623,000 


t 


TABLE  h9  (COWT'D) 

SUI-a-lARY  OF  FIRST  COST  ARD  AIJNUAL  CHARGES 
ELM  FORK  FLOOD  PROTECTION  PROJECT 
ELM  FORK  TRINITY  RIVER 


Item 

: Cost 

Annual  charges 

( Cons  true  ti on  period  - 4 years ) ( 100 

yr-  amortization) 

(2-7/8^  Federal  interest  rate)(3^  non- 

•Federal  interest  rate) 

1. 

Federal  investment 

a. 

Federal  first  cost 

$11,191,000 

b. 

Interest  during  construction 

643, 500 

c . 

Total  Federal  investment 

11,534,500 

2. 

Non- 

-Federal,  investment 

a. 

Non-Federal  first  cost 

5,632,000 

b. 

Interest  during  construction 

337,900 

c. 

Total  non-Federal  investment 

5,9^>?,900 

3. 

Federal  annual  charges 

a. 

Interest  on  Federal  investment 

340,200 

b. 

Amortization  charge 

21,200 

c. 

Operation  and  maintenance 

70,00c 

Total  Federal  annual  charge 

0 

0 

•V 

rf 

U. 

Non- 

•Federal  annual  charges 

a. 

Interest  on  non-Federal  investment 

179,100 

b. 

Amortization  charge 

9,900 

c. 

Operation  and  maintenance 

103  .000 

Total  non-Federal  annual  charges 

292 , 000 

5. 

Total  estimated  annual  charges 

$ 723,^00 

(l)  $50,000  preauthorization  cost  excluded 


Prices  are  as  of  Jaaiuary  1962. 
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Ti'iBli  50 

DETATLfl'  E.:TI>fATi:.  OF  FIRST  COST 
KI>!  FORK  VU>y,)  r'ROTECTiUN  PRaiL'ir 
PTM  nORK  TRINIIY  RIVER 


Unit 


Item  ■ 

Unit 

cost  \ 

uantity  ; 

Cost 

1.  Federal  first  cost 

(01.0)  Lands  and  dariages 

a.  Land  costs 

(1)  Fee  lands 

Acre 

ri40  $ 

U20,0( 

(2)  Clearing  easement  lc:.ndj 

Acre 

129 

29,0, 

(3)  Severance  damage 

19-1' 

Subtotal 

Contingencies,  2^f-  + 

118,3 

b.  Requisition  expense 

1.3,5' 

Total  - Lands  and  daimiges 

600, » 

(02, 

. 0)  Relocations  and  alterations 

a.  Roads  and  railroads 

< 

’1)  Gravwyler  Road 

Mile 

190,000.00 

0.21 

31,5' 

1 

[2)  Wildwood  Drive,  bridge 

LoFc 

179-00 

50 

8,7' 

( 

'^3)  Trinity  Mills  Rd. , bridge 

L.F. 

175.00 

200 

35, 0( 

( 

’4)  Trestle  - St.L,-5,l,'o  R„Ro 

L.F, 

140.00 

900 

126, 0( 

( 

;5)  Trestle  - St.L.-S,F.&;To  R,R, 

L.F. 

130.00 

350 

45,5' 

( 

[6)  Trestle  - spur  - 3t.Ii.  - 

S.F.&T.  R.R. 

L.F. 

130.00 

600 

78, 0( 

(7)  Trestle  - St.L. -S.F.Sff.  R.Ro 

L.F. 

l40.0>0 

4oo 

56,  a 

Subtotal  - roads  and  railroads 

3Bo,7' 

b.  Utilities  and  channel  danu 

(1)  Lone  Star  Gas  Co.  - pipc'line 

Mile 

100,000  00 

0.1 

10, 0( 

(2)  Power  lines 

Mile 

10,000.00 

0.2 

2, a 

(3)  Remove  and  rebuild  Frazier 

channel  dam 

L.S. 

36,0: 

Subtotal  - utilities  and  channel  dam 

■■■  48> 

Subtotal  - relocations  and  aiterati' 

ons 

428,7' 

Contingencies,  29^ 

107,2' 

Total  - relocations  anf)  alter: 

at ions 

536,  CX 

(09.0^  Main  chamiel 


Care  of  water 

L.S  , 

4i,0( 

(2) 

Clearing  (including  berms) 

Acre 

100.00 

785 

78,5c 

b) 

Excavation,  common 

C.Y. 

0.25 

5, 3'^!. 000 

1,335.2' 

i^) 

Excavation,  shale 

C.Y. 

C.75 

1,335,500 

1,001,65 

(5) 

Slope  protection 
Subtotal  - main  channel 
Contingencies,  29% 

Total  - main  charnel 

Acre 

500,00 

147 

73, 5( 
2,529,8' 
633,12 

3,163,0( 

Vi-I.-I 


pT  r . 


r>i:TAILSD  5ST1MAT2  r'-  Kir.;;  . 
£[M  FORK  RLOOr  PR'/IKu  . lOF.  F-' 
EI.M  FORK  THIWIT-/  Rl'/rJ^ 


Item 


(ll.O)  Levees  , siuice-s .£^^£’5. ^ 

a.  levees 

(1)  Clearing  bernc? 

(2)  Clearing  and  gruubf.  ag 

(3)  Excavation.,  striprlas 
(k-)  Compacted  fill 

(5)  Slope  protection 
Subtotal  - levees 

b.  Sluices 

(1}  Care  of  water 

(2)  Excavation,  strut oor-ii 

(3)  Excavation,  cnannel 
(U)  Structural  backfill 

(5)  Concrete  (Incl.  ceiaei.’.t ; 

(6)  Steel,  reinforcing 

(7)  Flapgates,  5'x5' 

(8)  Flapgates,  6'x6* 

(9)  Sluice  gates,  shafts,  ft 

stands,  9’x9' 

(10)  Sluice  gates,  shsfts,  .*i. 

stands,  6'x6‘ 

(11)  Ml.sceJJLan.eous  metals 

(12)  Riprap 

(13)  Bedding 
Subtotal  - s.uices 


Sumps 

(1)  Care  of  water 

(2)  Clearing 

(3)  Excavation,  cotamon 
Sub  total  - sump'S 

Diversion  channels 

(1)  Care  cf  water 

(2)  Clearing 

(3)  Excavation,  co;mnon 
(k)  Excavation,  snale 
(5)  Slope  protection 

Subtotal  - diversion  c barrels 

Subtotal  - levees,  ci-„'iceE, 
Contingencies, 

Total  - leve-s,  sluices,  su 


■:  Unit  ■ 

. _ ^ 

; Ij&ntity 

: Cost 

il  ver?  i'o. . 

• A V - ■ ■ 

ibO.  X? 

atO 

4 64,  OCX 

/.j2  re 

1 1 0 , L 'O 

A jO 

6>,7« 

0.2? 

o3o , yOO 

1^1,62' 

C A', 

C„CT 

7,112,000 

424,l|b( 

Acr--. 

— -S 

439 

l,Ob5.,2^ 

c 

10,  OCX 

C „ 

i - AO 

JO  5 000 

82,5CX 

Cell 

0,  3C 

123,000 

37,50- 

'■  »Y  0 

0.  AG 

bCj'X'lO 

2C , 1^0 

C V 

30,00 

4 , 740 

2.57, 5» 

rt'. 

0.13 

173,000 

61 , 75' 

Ed, 

L.Ato.OO 

1 

21,25' 

Fa, 

= 800 . 00 

16 

28,801 

£a. 

2.  L'vh'  .00 

3^ 

85.-00 

Fa . 

3.  f."’ : . '30 

•t  ^ 

U = .20 

Lb , 

«:•  ko 

1,5.878 

y t y '' 

C V- 

- 

:r..4 

r V 

\ Of  .' 

117 

>s 

7077^ 

i..,'.. . 

10,0c 

A'.T, 

. : . • 'V,  ' 

5' 7 

35,7c 

C,v  . 

1 ■'  t- 

7, 24  7,^  AO 

i ,8^,7,' 

! , 

10,  O' 

A 

. 1 ' • 

0 

60, cx 

- 

7.:4o,Cef; 

^35,0' 

r • 1 

■ . ‘ , 

43-  •'>0'' 

401,2 

at 

17,0 

’1-3 

1,053,2 

u 0 n , 

■n  rbtinnels 

4,758,7 

1,191,2 

-r  : r. 

.V  ; ' n ■ 

h,a  'in'.  I 

■5,950,0 

TABLE  50  ( CO-NT' D) 

DETAILED  E3TI-MATE  OF  FIRST  COST 
ELM  FC?X  FLOOD  PROTECTION  PROJECT 

ELM  FORK  TRINITY  RIVER  k 

i 

: Unit  : : 

I tem : l^.lt  : cost  : Quantity:  Cost 


(30.C)  Engin«?eriag  and  design 

Super‘'/i3ion  and  adTrdnistration 


{ r 


$367,000 

575,000 


Total  - eatiTated  Federal  first 

0 

0 

(1) 

11, 1$1, 000 

Non- Federal  first  cost 

a.  Land  and  dar.at^fcs 

\1)  Fes  sLnple  lands 

Acre 

2,k3k 

2,208,600 

(2)  Sev’eraaoe  ca-nage 

L.Sc 

55,900 

( 3 ) LKpi’oye.-:jerirs 

• /~i 

-U  • 0 • 

255,000 

Contrnge'icies,  25^. 

64i|,000 

Acquisition  expense 

39,500 

TotaJ.  - lands  and  damages 

3,203,000 

D.  Relocations  and  alterations  bridge 

S.T 

roars,  and  power  lines 

Grammy ler  Road,  nev  sorest 

Mile 

150, 00c . 00 

0.09 

13,500 

Wildwood  Dr<;  bridge 

L.F. 

175.00 

750 

131,250 

Californ_a  crossing,  bridge 

n.F. 

175-00 

1,250 

218,750 

Stars  iV,  bridge 

L.F. 

250.00 

1,600 

4'X,000 

Royal  T^aiie,  brings 

L.F. 

175.00 

1.150 

201,250 

Valley  View  lane,  bridge 

L-F. 

175-00 

1,300 

227,500 

Belt  Line  Road,  bridge 

L.F. 

175-00 

1,100 

192,500 

Sand,;/-  Lal'e  Uc'ad.,  brddge 

L.F. 

175. 00 

1,200 

210, 000 

Ledbetter  Reed,  new  r-oad. 

Mile 

So. 000. CO 

0.5 

40.000 

Ledbetter  Road,  briag- 

L.F* 

175.0c 

350 

61,250 

Luna  fJcal,  br_dge 

L.F. 

175-00 

hoo 

70,000 

Power  lines 

Mile 

1C,OOO.OC 

0«3 

3,X'0 

Subtotal  - relocations  and  aiterat 

ions 

1,709,  OC'i 

Contingencies,  25'?^’ 

442,000 

Total  - relocations  and  alteratio-: 

2,211'.  OdO 

c.  Engineering  a:;d  design 

84, 00-0 

d.  Supervision  and  administration 

234,000 

Total  - esoimated  nor- Federal  firs 

t cost 

5,632,000 

Total  - EstiTTiated  first  cost  of  project 

$16,823,000 

(i)  $50,00j  pi'eauth.j"iz8Li on  cost  e>:claaed. 

Prices  are  as  of  Jeji-iiry  1962. 
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161.  EXTENSION  OF  DALLAS  FLOODWAY.-  An  element  of  the  multiple  purpose 
channel  and  floodway  for  navigation  and  flood  control  in  the  Dallas  area 
is  the  extension  of  the  existing  Dallas  Floodway  downstream  to  Five  Mile 
Creek,  including  the  lower  end  of  White  Rock  Creek.  The  navigation 
features  of  the  multiple  purpose  channel  are  covered  in  the  first  paragraph 
of  the  appendix.  The  flood  control  features  of  this  project  include  the 
following  items: 

(a)  Sufficient  enlargement  and  realignment  of  the  Trinity 
River  in  this  area,  from  about  river  mile  ^96. 3 downstream  to  river  mile 
k&J  .T , to  provide  within-banks  channel  capacity  of  at  least  27  000  cubic 
feet  per  second. 

(b  ) The  enlargement  and  realignment  or  diversion  of  about  10. 5 
miles  of  tributary  channels  through  the  leveed  areas. 

(c)  The  construction  of  a parallel  levee  system  through  the 
low  areas  consisting  of  about  10.2  miles  of  levee  on  the  left  bank,  lk.6 
miles  of  new  levee  and  the  rehabilitation  of  0.6  mile  of  existing  levee 
on  the  right  bank  of  the  proposed  enlarged  and  realigned  channel  of  the 
main  stem  and  tributary  channels.  The  plan  provides  for  a dedicated 
floodway  maintained  free  of  encroachments.  The  floodway  along  the  main 
stem  would  have  a minimum  width  of  2,000  feet  between  centerline  of 
levees  and  have  sufficient  capacity  to  contain  the  standard  project 
flood  which  varies  from  about  163,000  cubic  feet  per  second  at  Dallas 

to  about  171,000  cubic  feet  per  second  in  the  lower  reach  Just  upstream 
from  the  mouth  of  Five  Mile  Creek.  The  levees  would  be  constructed  with 
1 on  2.5  side  slopes,  with  a 10-foot  crown  width  and  have  U feet  of  free- 
board above  the  design  discharge  water  surface. 

(d)  The  provision  of  appurtenant  interior  drainage  facilities 
consisting  of  permanent  sump  areas  to  provide  an  aggregate  storage 
capacity  of  6,820  acre -feet  below  the  damaging  stage  elevations  of  the 
various  Interior -drainage  areas,  gate  controlled  gravity  sluices  at 
various  locations  through  the  levee  system,  and  low  interior  areas  to 
be  filled  with  excess  material  to  raise  damaging  elevations. 

(e  ) The  modification  of  13  bridges  in  connection  with  the 
proposed  Improvements  for  the  extension  of  the  Dallas  Floodway. 

(f)  The  filling  of  one  area  outside  the  proposed  leveed 
areas  to  elevations  about  4 feet  above  the  design  water  surface  by 
utilizing  the  excess  material  from  the  channel  excavation  work. 

(g)  The  acquisition  of  rights-of-way  consisting  of  about  ^*-,030 
acres  of  land  in  fee  simple  for  the  construction  of  the  excavated  channels, 
levees,  floodway,  and  permanent  sump  area. 

(h)  The  plan  of  improvement  is  shown  on  plates  5^  and  56.  and 
the  detailed  profiles  are  shown  on  plates  55  and  57. 
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lS2.  CXT  ESTU-yCS.-  A suranaiy  of  first  cost  and  annual  charges  for  ti 
Dalleis  Eloodwa^'  Extension  project  is  shown  in  table  51*  The  detailed  cost 
estimate  for  uhe  fellas  Floodway  Extension  project  is  shown  in  table  52* 
estimate  shows  the  separation  of  Federal  and  non-Ftederal  costs  and  does  not 
include  the  flood-control  portion  of  the  multiple  purpose  channel. 


TABLE  51 

0?  FIRST  COSTS  AiD  ATC/UAL  CEARGES 
ALLAS  ii’LO'DDi^AI  EXTENSION  FLOOD  PROTECTION  PROJE 
TRINITl’  RIVER 


R^lroad  alterations  diversi^ 
Levees,  sluioes,  s'cmps,  a;.C  dive 

a.  Le-.-ees 

b.  Sliices 

c . Sumps 

d.  Diversion  cnannels 
Eiigineering  pj?.a  design 
3uper\-isior.  and  administration 


Lanas  ana  damages 
Relocations  a,ii  alteratio^is 
Engineering  and  design 
Super\'dsio.n  and  adrlnistration 


TABLE  51  (CONT'D) 

SUMMARY  OF  FIRST  COSTS  AND  ANNUAL  CHARGES 
DALLAS  FLOODWAY  EXTENSION  FLOOD  PROTECTION  PROJECT 
TRINITY  RIVER 


Item 

: Post 

Annual  charges 

( Constiniction  period  - 4 years )( 100 

yr . amorti zation ) 

2-7/&^  Ftederal  interest  rate)(3^  non- 

-Federal  interest  rate) 

1. 

Federal  investment 

a. 

Federal  first  cost 

$8,949,000 

c. 

Interest  during  construction 

514, 600 

c. 

Total  Federal  investment 

9,tL'3,&o 

2. 

Non- 

•Federal  investment 

a. 

Non-Federal  first  cost 

5,378,000 

b. 

Interest  during  construction 

322,700 

c. 

Total  non- Federal  in^/estment 

5,700,Yoo 

3. 

Federal  annual  charges 

a. 

Interest  on  Itederal  in\'estment 

272,100 

b. 

Amortization  charge 

16,900 

c. 

Operation  and  maintenance 

- 

Total  Federal  annual  charges 

289, 000 

4. 

Non- 

-Federail  annual  charges 

a. 

Interest  on  non- Federal  investment 

171,000 

b. 

Amortization  on  chaz’ge 

9,4oo 

c« 

Operation  and  maintenance 

135,500 

Total  non-Ftederal  annual  charges 

315,900 

5. 

Total  estimated  annual  changes 

604,900 

(l)  $30,000  preauthori zation  cost  excluded. 


Prices  are  as  of  January  I962. 
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'TAbLr.  52 

DETAILED  Rf?TTMATE  OF  FT^^ST  COST 
DALLAS  FLOODWAY  RXTHISION  FLOOD  FFOTECTIOU  PROJECT 
TRINITY  RIVER 


Item 

: Wnit 

: Unit  : 

: cost  : 

O.uantity  : 

c 

1 . Federal  first  cost 

(02.0)  Railroad  alterations 

(1)  M.K.T.-R.R..  trestle 

L.F. 

$130.00 

1,000  $ 

i 

(2)  S.P.-R.R.,  trestle 

L.F. 

130.00 

200 

— 

Subtotal -railroad  axterati ons 
Contingencies, 

Total  - railroad  a derations 
(11.0)  Levees,  sluices,  sumps,  and  diversion  channs 

:1s 

1 

1 

a.  Levees 

(l)  Clearing  main  stem  Perms 

Acre 

100. OC 

1 , 500 

] 

(2)  Clearing  and  grubbing 

Acre 

150.00 

376 

(3)  Excavation,  stripping 

C.Y. 

0.25 

511,000 

1 

(4)  Compacted  fill 

C.Y. 

0.07 

5,605,000 

4 

(5)  Slope  protection 

Acre 

500.00 

386 

_ ] 

Subtotal  - levees 

c 

b.  Sluices 

(1)  Care  of  water 

(2)  Excavation,  structural 

L.S, 

C.Y. 

1.50 

37-000 

(3)  Excavation,  discharge 

channels 

C.Y. 

0.3c 

424 .000 

J 

(4)  Structural  backfill 

C.Y, 

0.50 

31,000 

(p)  Concrete  (incl.  cement) 

C.Y. 

50.00 

2,960 

i 

(6)  Steel,  reinforcing 

Lb. 

0.13 

296,000 

(7)  Flap  gates,  L'x4' 

Ea. 

800.00 

1 

(8)  Flap  gates,  5’x5' 

Ea. 

1.2j0.00 

11 

(9)  Flap  gates,  6'x6' 

Ea. 

1,800.00 

5 

(10)  Sluice  gates,  shafts  & 

stands -L'xU' 

Fa. 

1,800.00 

2 

(11)  Sluice  gates,  shafts  & 

stands-5'x5' 

Ea. 

2.500.00 

22 

(12)  Sluice  gates,  shafts  & 

stands -6'x6' 

Fa. 

3,600.00 

10 

(13)  Miscellaneous  metals 

Lb. 

0.40 

5.300 

(lU)  Riprap 

C.Y. 

6.00 

170 

(15)  Bedding 

C Y 

5.00 

70 

Subtotal  - sluices 
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TABLE  52  (Cont'd) 
DETAILED  ESTIMATE  OF  FIRST  COST 
DALLAS  FLOODWAY  EXTENSION  FLOOD  PROTECTION 
TRINITY  RIVER 

PROJECT 

* r 

Uni  t 

; 

Item 

: Unit  : 

cost  : 

Quantity 

: 

c . Sumps 

(1) 

Care  of  water 

L.S. 

I (2)  Clearing 

Acre 

100.00 

A89 

(3j 

Excavation,  common 

C.YL 

0.25 

11,010,000 

2 

Subtotal  - sumps 

2 

d.  Diversion  channels 

(1) 

Care  of  water 

L.S, 

i (2) 

Clearing 

Acre 

100.00 

3ii5 

(3) 

Excavation,  common 

C.Y. 

0.25 

A, 030, 000 

1 

(^) 

Excavation,  shale 

C.Y, 

0.75 

1,3A5,000 

1 

1 (5) 

1 

Slope  protection 

Acre 

500.00 

IA9 

1 

i 

Sub  t Ota 1 -di version 

channels 

2 

Subtotal -ievees,  si 

.uices,  sumps 

and  diversion  channels 

6 

Conti ngenc  , es,  25^ 

+ 

1 

I 

Total -levees,  sluices,  sumps  and  diversion 

channels 

7 

(30oO)  Engineering  and  design 


(31-0)Supervlslon  and  administration  

Subtotal -estimated  Federal  first  cost  (l)  E 

2 . Non-Federal  first  cost 
a.  lands  and  damages 

{ 1 ) Fee  simple  lands  and 

improvements  Acre  ^>032  3 

Contingencies,  25^  + 

Subtotal -lands  and  damages  3 

(2)  Acquisition  expense  

Total -lands  and  damages  5 
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TABLE  52  (COKT'D) 

DETAILED  ESTIMATE  OP  FIRST  COST 
DALLAS  FLOODWAt  EXTENSION  FLOOD  PROTECTION  PROJECT 
TRINITI  RIVER 


Unit 


Item 

:Unj.t  : 

cost  : 

Quantity: 

Cost 

■be 

Rel'.'can;.ons  snd  alterations 

Si.aps  jii~St  .iart  Rd.  Liridge 
Interstate  E'y,y 

L.F. 

175-00 

600  $ 

105,000 

bridge 

L.F. 

500.0c 

800 

400, 000 

U.S.  Hw'/  cridgs 

Lo?. 

500.00 

1,000  __ 

5'XioOO 

Subtotsd  - bridges 

1,005,000 

ContingeniieS;,  2'i% 

251,000 

Total  - relocations  and  alts 

:rations 

1,256,000 

c . 

Engineering  an.d  design 

48,000 

d. 

Sux'ervision  and  administrati 

on 

1 4,  OO'o 

* 

Total  estir.Teted  :ion-Eb;deral 

first  cos 

t 

5,376,000 

Total  esti-Beteo  firttt  cost  of  cro.iect 


14,327,000 


(1)  $30j,C0C 

Prices 


preauthcrisati on  cost  excluded, 
are  as  of  Janr.Ji'j.'  19S2. 
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153.  DUCK  CREEK.-  The  plan  of  improvement  for  Duck  Creek  consists 
of  a channel  improvement  project  along  the  main  channel  in  the  vicinity 
of  Garland,  Texas,  from  river  mile  10. 38  upstream  to  river  mile  17.53 
as  shown  on  plate  58  and  the  detailed  profile,  plate  59*  The  project 
includes  the  following  principal  features: 

(1)  The.  realignment  and  enlargement  of  6.6  miles  of  Duck 
Creek  channel  including  0.58  miie  of  concrete  gra'/ity  vail  section, 
to  provide  sufficient  within -banks  capacity  to  contain  the  standard 
project  flood  which  varies  from,  about  21,500  cubic  feet  per  second 
at  the  upstream  end  near  Buckingham  Road  to  ^0,J0C  cubic  feet  per 
second  at  the  downstream  end  near  Oates  Drive. 

(2)  The  modification  of  10  bridges. 

(3)  The  acquisition  of  rights-of-way  for  the  construction 
of  the  excavated  channel  and  for  disposal  of  excess  material. 

l64.  C-DST  EST.7fWTES.-  A summary  of  first  cost  and  ann'oal 
charges  for  the  Duck  Creek  Local  Protection  project  is  shown  in 
table  53*  The  detailed  estimate  for  the  project  is  shown  in  table 
54.  The  estimate  shows  the  separation  of  Federal  and  non-Federal 
costs  as  genera.lly  specified  for  such  projects. 

TABLE  53 

SlMMARY  OF  FIRST  COSTS  AND  ANNUAL  CHARGES 

LOCAL  FLOOD  PROTECTION  PRO-JECT  - GARIAND,  TEXAS 
DUCK  CREEK 


Item 


Cost 


First  cost 


1. 

Federal  first  cost 

Railroad  aiteratio.ns 

$ 236,000 

Channel 

3,568,000 

Engineering  and  design 

145,000 

Supervision  and  administration 

227,000 

Total  - estimated  Federal  first  cost  (i) 

^,176,000 

2. 

Non-Federal  first  cost 

Lands  and  damages 

443,000 

Relocations  and  alterations 

369,000 

Engineering  and  design 

14,000 

Superv'isiori  and  administration 

22,000 

Total  - estimated  non-Federal  first  cost 

o43,000 

3. 

Total  estimated  first  cost  of  project 

$5,024,000 
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TABLE  53  (CONT'D) 

SU?.IMARY  OF  FIRST  COSTS  AI®  ATvTJUAL  CHARGES 
LOCAL  FLOOD  PROTECTION  PROJECT  - GARLAND,  TEXAS 
DUCK  CREEK 

i 

f 

* Iteri  Cost 

A'lr.ual  G har ge  s 

{ Ctenstr'jction  perloi  - £ years  1 ( 100  'jt.  amortization) 

(2-7/8^  P^iera.1  interest  rate)  (3^^  non- Federal  interest  rate) 

1 . Federal  investment 

a.  Ffe'leral  firs't'oost 

b.  Interest  dnring  oonstruction 

c.  Totaj.  - Federal  iniestment 

2.  Non- Federal  investment 

a.  Non-Federal  first  cost 

b.  Interest  d'^ing  construction 

c.  Totad  - non- Federal  inv’estment 
3*  Federal  annual  charges 

a.  Interest  on  Federal  investment 

b.  Amortization  charge 

c.  Operation  and  maintenance 
Total  - Federal  annual  charge 

U.  Non-Federal  annual  charges 

a.  Interest  on  non- Federal  investment 

b.  Amortization  charge 

c.  Operation  and  maintenance 
Total  - r'.on- Federal  annual  charges 

5*  Total  - Estimated  at^r.ual  charges 


(l)  $10, GO*!  preauthorisation  cost  excluded 

Prices  are  a^'.  of  Januaiy  1962. 
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TABLE  54 

DETAILED  ESTIMATE  OF  FIRST  COST 
LOCAL  FLOOD  PROTECTION  PROJECT  - GARLAND,  TEXAS 
DUCK  CREEK 


Item 


: : Unit  : 

; Unit  ; cost  ; Quantity  : Cost 


1.  Federal  first  cost 

(02.0)  Railroad  alterations 

(1)  GC&SF  RR  L.F.  $350.00 

(2)  MKT  RR  L.F.  350.00 

Subtotal-railroad 

alterations 
Contingencies,  25'^  + 

Total  - railroad  alterations 

(09.0)  Channel 


240 

300 


$ 84,000 

105.000 

189.000 
47,000 

236.000 


(1)  Care  of  water 

L.S. 

30,000 

(2)  Clearing 

Acre 

150.00 

185 

27,750 

(3)  Excavation,  common 

C.Y. 

0.50 

868,000 

434,000 

(4)  Excavation,  rock 

C.Y. 

2.25 

790,000 

1,777,500 

(5)  Drilling  & grouting 

anchor  holes 

L.F. 

1.60 

10,200 

16,320 

(6)  Line  drilling 

S.F. 

1.25 

66,300 

82,875 

(7)  Concrete 

C.Y. 

35.00 

9,170 

320,950 

(8)  Cement 

Bbl, 

5.00 

11,460 

57,300 

(9)  Steel,  reinforcing 

Lb. 

0.13 

755,000 

96,150 

(10)  Slope  protection 

Acre 

300.00 

33 

9,900 

Subtotal  - channel 
Contingencies,  25^  + 

Total  - channel 

(30.0)  Engineering  and  design 

(31.0)  Supervision  and  administration 
Subtotal  - estimated  Federal  first  cost 

Non-Federal  first  cost 
a.  Lands  and  damages 

(1)  Fee  simple  lands  and 

improvements  Acres 

Subtotal  - lands  and  damages 

Contingencies,  25^  + 

(2)  Acquisition  expense 
Total  - lands  and  damages 


190 


713.255 

3,5te,000 

145.000 

227.000 
4,176,000 


350,600 

350,600 

87,700 

4,700 

"443,000 
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TABLE  5^  (Cont'd) 

DETAILED  ESTIMATE  OF  FIRST  COST 
LOCAL  FLOOD  PROTECTION  PROJECT  - GARLAND, 
DUCK  CREEK 


■TEXAS 


Item 

:Unit 

: Unit 

: cost 

•Quantity 

: Cost 

b.  Relocations  and  alterations 

Bridges  and  utilities 

(1)  Centerville  Rd,  bridge 

L.F. 

$200.00 

$ 210 

$ 42,000 

(2)  Kingsley  Rd,  bridge 

L.F. 

200.00 

200 

40, 000 

(3)  Briarwood  Dr,  bridge 

L.F. 

175.00 

210 

36,750 

(4)  Miller  Rd,  bridge 

L.F. 

200.00 

145 

29,000 

(5)  I^rk  Ave,  bridge 

L.F. 

300.00 

80 

24,000 

(6)  Garland  Rd,  bridge 

L.F. 

200 . 00 

210 

42,000 

(7)  Forest  lane,  bridge 

L.F. 

350.00 

75 

26,250 

(8)  Walnut  St,  bridge 

L.F. 

200.00 

130 

26, 000 

(9)  Telephone  cable 

L.F. 

32.00 

250 

8,000 

(10)  Rearrange  sewer  laterals 

L.S. 

21, 000 

Subtotal  - 
Contingencies,  + 

Total  - relocations  and  alterations 

c.  Engineering  and  design 

d.  Supervision  and  administration 

Subtotal  - estimated  non-Federal  first 
3.  Total  - Estimated  first  cost  of  project 


cost 


295.000 

74.000 

369.000 

14.000 

22.000 
848, 000 

$5,024,000 


Note:  Unit  prices  for  excavation  sufficient  for  disposal  of  excavated 

material  and  placement  of  all  riprap  required.  It  is  proposed  to 
supply  riprap  from  rock  excavation. 

Prices  are  as  of  January  1962 
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PtATE  58 


lOQiMerOM  m 


DUCK  CREEK 

existing  Channel 
PROFILES 


DUCK  CREEK 
IMPROVED  CHANNE 

profiles 


profiles 


165.  LI3ER1Y.-  The  plan  of  imcroveiient  In  the  vicinity  of 
Liberty  consists  of  Levees  with  appurtenant  interior  drainage 
facilities  extending  along  the  left  baric  of  the  Trinity  River  as 
shown  on  plate  60.  The  water  s'lrface  and  levee  profiles  are  shov 
on  plate  61,  The  project  inoluclec  the  following  principal  featui 

(1)  Enlargement  and  realignment  of  the  Trinity  River  1 
provide  withln-h."'  '''•'.nnel  capacity  cf  1^/TOO  cubic  feet  per  se 
for  the  multiplr  purpose  cra,nnel  project. 

(2)  Construct .on  of  about  feet  of  levee  of  whic 

approximately  31,^00  feet  would  be  oonstructed  by  controlled  spoi 
of  material  hydraulically  dredgea  from  the  multiple  purpose  chanr 
The  levees  constriucted  with  land  basec  equipment  would  have  side 
slopes  of  i vertical  on  3 horlzon*-al  and  a minlm'um  crown  width,  oj 
10  feet.  The  hydraulically  constructed  levees  wculd  nave  side  sJ 
varying  from  1 vertical  on  2C  hcrizcn-tad  to  1 vertical  on  3 horiz 
depending  upon  the  natural  repose  cf  the  hydraulically  placed  mat 
and  a minimum  crown  width  of  20  feet  All  levees  would  have  a 
minimum  of  L feet  of  freeboard  sbcve  the  design  dlschmirge  wa.ter  s 

(3)  The  provision  of  appurt*n3.nt  interior  drainage 
facilities  consisting  of  permanent  scrnip  areas,  gated  gravity  drai 
and  two  pump  stations  having  capacities  of  ^0,000  and  150,000 
gallons  per  minute  for  the  Big  Bayou  (north.)  and  Clayton  Bayou 
(south)  drainage  areas,  respectively, 

166.  COST  ESTIMATE.-  The  cost  estimate  for  the  Liberty  Loca 
Protection  project  is  shown  in  iable  5o<>  The  following  tabulatic 
does  not  Include  costs  for  spoil  ertaitcient  rights -of -way  or  cost 
of  placing  spoil  in  spoil  embankrentc  , Tiiese  costs  were  included 
in  costs  for  the  multiple  purpose  channel.  Costs  of  clearing  and 
grubbing  the  spoil  embankment  areas  ana  final  shmiping  of  en'oankme 
are  Included  in  the  cost?  for  the  local  protection  project. 


TABLE  55 

SIM-IARY  OF  FIRST  COSTS  AND  ANNUAL  CHARGES 
FLOOD  PROTECTION 
LIBERTY,  TEXAS 


: : : : 1 

I tem : Unit  : 'qiuantity  :Unio  cost:  c 

Federal  first  cost : 

09.0  Channels 

Ncrth  diversion  ditch 


Excavation 

CY 

44.444 

$0.35 

$] 

Clearing  and  grubbing 

Ac 

'432 

450.00 

Levees 

Emt'ankmen.t 

CY 

671,230 

0.75 

5C 

Clearing  and  grubbing 

Ac 

'33'i-.4 

450.00 

2i 

Stripping 

CY 

79,>30 

0.25 

1 

J 

Sprigging 

Ac 

460.9 

300.00 

1: 

Shaping  spoil  embanl-anent 
Pumping  plants 

LF 

31,400 

1.00 

- 

North  plant 

MGPM 

40 

1500.00 

South  plant 

MGPM 

150 

150G.00 

2; 

Drain  structures  thru  levees 

North  sluice 

72" 

pipe  w/gate  4 

6667.50 

/■ 

c 

South  sluice 

7 

6667 . 50 

1 

Subtotal 

l‘ 

.3C 

Contingencies,  25^ 

Total  - Construction 

cost 

1.6: 

30.0  Engineering  and  design 

31.0  Supervision  and  administration 
Total  estimated  Federal  first  cost 

Non-Federal  first  cost: 


01.0  Lands  and  damages 


Rounded 


1,7S 

1..7S 


Rights-of-way 

Ac 

556 

200.00 

Ponding  areas 

Ac 

1^93 

100.00 

Contingencies 

Acquisition  cost 

L.S. 

Total  - lands  and  damages 


i 

i 

J 
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TABLE  55  (COKT'D) 

SUMKARi'  OF  FIRST  COSTS  AT®  ANNUAL  CHARGES 
LOCAL  FLOOD  PR'OTECTION  PROJECT 
LIBERTY,  TEXAS 


Item 

: UrnLt: 

Quantity  : 

Unit  cos 

Non- Federal  costs,  (Gont'dj 
02. C Relocations 
Pipelines 

380 

Gulf  Oil  Corp.  4'  oil  line 
3 Hum  Die  Oil  & Refg.  Corp  -3" 

LP 

$ 8.00 

oil  lines 

LF 

1050 

15.00 

2 Gulf  Oil  Corp.  3"  oil  lines 

LF 

7OQ 

15.00 

Gulf  Oil  Corp.  oil  lines 

LF 

700 

12.00 

Itexas  Co«  6**  oil  line 

LF 

380 

12.00 

itexas  Oc-  h"  oil  line 

LF 

380 

8,00 

Liberty  sevag^  effluent  line 

LF 

200 

50.00 

Gulf  Oil  Corp.  telephone  line 
Subtotal  - Relocations 
Contingencies 
Total  - Relocations 

LP 

500 

1.00 

30-0  Engineeriiig  and  design 

31  cO  S~gpei’\rLsio:i  and  aojrd:)l3tration 

Total  es~i,mted  non-5tederai  first  cost 

•Total  estimated  project  cost 

Annual  charges 
fte'deral 

Interest  and  amortisation  (2-7/8^  interest  rate  & 

100  yr.  amort. ) 

TotaLl  Federal  a'nn'oal.  ciiarges 
Non- Federal 

Interest  and  amortization  (3%  interest  rate  & 

100  yr.  amort. ) 

Operation  and  maintenance 
Major  replacement 
Total  non-F2deral  annual  charges 


Total  aniiual  charges 
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TRANSMISSION  AND  PUMPING  FACILITIES 


167.  GENERAL.-  In  order  to  facilitate  pollution  abatement  along 

the  Trinity  River  from  Port  Worth  downstream  to  the  vicinity  of  Rosser, 
Texas,  a supply  of  about  80  million  gallons  per  day  of  fresh  water  of 
acceptable  quality  would,  be  necessary  at  Port  Worth.  This  water  is 
available  Tennessee  Colony  Reservoir  and  will  be  delivered  by 

pipeline  to  Benbrook  Ressr'/'oir,  l4  miles  upstream  fi'ora  Fort  Worth  on 
the  Clear  Fork  of  the  Trinity  Ri\^r.  Plate  & shows  a preliminary  lo- 
cation and  profile  of  the  proposed  pipeline.  The  xise  of  Benbrook 
Reservoir  for  teiminal  storeige  ■'vLll  enable  the  pipeline  to  be  sized 
for  average  demand,  rather  than  for  a higher  peak  demand  and  will  also 
enable  the  regulation  of  the  flows  in  the  river  in  contrasting  periods 
of  drought  and  excessiv'e  runoff. 

168.  PIPELITIE.-  Tne  water  from  Tennessee  Colony  Reservoir  would 
be  conveyed,  to  Benbrook  Resei'vcir  thorough  an  84-inch  pipeline  sized  to 
carr;/  the  average  demand  of  80  million  gallons  per  day.  This  pipeline 
would  be  approximately  98  miles  long  and  would  cross  three  major  water- 
shed divides.  Two  of  the  divides  crossed  by  the  pipelines,  one  near 
Midlothian  and  one  near  Burleson,  Texas,  are  about  elevations  8OO  feet 
and  750  feet,  respectively.  The  hipest  of  the  three  divides  at  eleva- 
tion 84o  is  the  Clear  Fork  of  the  Trinity  River  eastern  watershed  divide. 
The  pipeline  would  terminate  jt-ist  past  this  divide  and  would  discharge 
into  an  unnamed  tributary  of  the  Clear  Fork  that  enters  Benbrook  Reservoir 
from  the  east  about  one  mile  upstream  from  the  daiTi.  The  static  head  will 
vary  with  the  level  of  Tennessee  Cclon;y'  Reservoir  from  577-5  feet  with  a 
full  conservation  pool  in  the  reservoir  to  615  feet  with  maximxmi  drawdown 
to  elevation  225.0.  The  static  head  with  the  conservation  pool  half  full 
would  be  about  59^  feet.  The  friction  head  developed  in  the  pipeline  while 
pumping  80  MGD  would  be  about  229  feet.  Therefore,  the  total  p’jmping 
head  would  be  about  8?5  feet  when  the  conservation  pool  in  'Itennessee 
(Jblony  Reservoir  was,  half  full. 

169.  PUMPING  PLANTS.-  The  Tennessee  Gcdony  p’jmping  plauit  would  be 
located,  about  6 miles  above  the  dam  an.d  near  Big  Erovn  Greek,  sufficiently 
in  the  main  body  of  the  reservoir  'vrtiere  the  silt  load  from  the  river  and 
its  major  trib'atariss  will  be  considei'ably  less  by  the  time  the  water 
reaches  the  piunp  statio.n.  Because  of  the  length  of  the  pipeline  and  the 
large  pumping  head,  three  add:  ticrial  booster  pumping  stations  will  be 
reqiiired.  T5ie  plants  ’vLll  be  equipped  with  pumping  facill.ties  having 

a capacity  of  80  million  geillons  per  day. 
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170»  ESTIMAIUD  COST.-  Based  on  January  1962  price  level,  the  total 
capital  investment  for  the  pipeline  and  the  four  pumping  stations  is 
estimated  to  be  $56,644,000  as  shown  in  the  following  tabulation: 

SUMMARY  OF  FIRST  COSTS  AND  ANNUAL  CHARGES 
FOR  TRANSMISSION  AND  PUMPING  FACILITIES 


Item  ; Uait  ; Quantity 

: Ikiit 

: cost 

; Total 
j cost 

Pipeline  M:lc-  98 

$427,700 

$4i,914,600 

Pumping  plane  Each  4 

850,000 

3,400,000 

Subtotal 

45,314,600 

Contingencies 

11,329;  Ijoo 

■ 53, 644',  oco' 

Total  first  cost 

Interest  dxiring  constraotion 

None 

Total  i.avestmsnt 

56,644,000 

Annual  charges 

Interest  on  investment  (2-7/8^) 

1,628,500 

Amortization  (iOO  yrs) 

Power  costs  89,346,000  KWH  @ 

101, 4oo 

9 mills/KWH 
OM&R  costs 

804,100 

Pipelines  x first  cost) 

523,900 

Pumping  plant  (2-l/2^  x first  cost) 

106,300 

Total  anr-ual  char-ges 

3,164,2'Xi 

The  total  annual  charges  are  estimated  to  be  $3,164,200.  This  includes 
interest  and  amortization  at  the  rate  of  2-7/8  percent  for  100  years;  the 
estimated  power  costs  based  or.  a rate  of  9 mills  per  kilowatt  hour;  and 
the  estimated  annua.1  operation,  mai.r.tenance  and  replacement  costs.  The 
transmission  costs  for  delivery  of  8C  million  gallons  per  day  from  'Jb-'messee 
Colony  Reservoir  to  Benbrook  Reservoir  are  estimated  to  iie  $35«24  per  aci-e- 
foot  or  10.8  cents  per  ICiOO  gallons. 
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